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3) tMttLtv^^v\ 
3-1) Ci-22 7^3r^> 
3-2) Ci-22T^=i^v^ 
3-3) C 6 -i4TV-;Vt + yl 

3-4) 5M^v>Ll 4IfAfn7V-;i't^y^ 

3-5) C 2 -22 7»'# -Ol'*^^ 

3-6) C7-i5 7n^^t^->i 

3-7) C 3 -23^lfefnT^*7-f;V^-^v^ 

3-8) -ocor co (18.*, R co i*mmv>is-ttz%-f2>) ^ 

3-9) Ci-22T;v^^x;wt-;vt^ySx 
3-10) C6-14TU -;^;l/*^;vt^yi 



t tzli 

3-11) -OS i 



R si R s2 RS3 RS i N ^^xriR^imm^M^^-r^) 



4) /Nn^^Jg^- 
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7/ 



5) — R M — N R N1 R N2 R\ R^^itTR^tilKrfBO*!***^*) ; 

R^iJjitKR^ti— «t^flror^h>«3& (=0) «LT^v>; 
ab<2> W±, 

(2) 5£ (GM-II) t^SfLfclfe 
[0 0 4 1] 
Mb 3 8] 




[0 0 4 2] 

(iSt, R 2 > R 3a . R 3 \ R 6a > R 6 \ R 7a . R^iSi^R 10 **^ (GM-I) ^JeHi:^ 

(3) (GM-III) -Cas$*i*3£ 
[0 0 4 3] 
[<b3 9] 




[0 0 4 4] 

R 2 , R 5a . R 5 \ R 6s \ R 6 \ R 7a . R 7b i3<t^R 10 (i^: (GM-I) *>5&gfcR 

(4) 5£ (GM-IV) -C^$it*afe 
[0 0 4 5] 
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[ft4 0] 




(GM-IV) 



o 



[0 0 4 6] 

OS;*, R\ R 6a > R 7 \ R 7b *5J;tFR 10 (i^: (GM-i) <^^tiwi^-e*<2,) 

(5) 5* (GM-V) -C^S*L4afe 
[0 0 4 7] 
[ft 4 1] 



R 6b 




(GM-V) 



[0 0 4 8] 

(i*«K R 2 . R 3i \ R 6 \ R^B-fctKR 10 ^ (GM-I) <7>5&ftfc H^T-aba) 

) 

^$^7^07^ K^ttS:f)»$^ 5£ (IV) 
[0 0 4 9] 
[ft4 2] 




[0 0 5 0] 

(:£*, W. R 12 . R 16 \ R 17s \ R 17b , R 20a , R 20 \ R 21 \ R 21 \ R 21c &£U?G 

*im an) o^afci^^^^i- 0 ) 
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[0 0 5 1] 

[13] : fmmmmK 1 5 ] tmmmnm^x^ ^xvm^ta- 

K1"*DNA«:^ri-*S«<E!ft#-C*4 [12] ie«O^M^ffto 
[0 0 5 2] 
[14] : 5t(III-a) 
[0 0 5 3] 
[flS4 3] 




(m-a) 



[0 0 5 4] 

[0 0 5 5] 
Ht4 4] 

H ° H 

[0 0 5 6] 

R 5 ' li^S^tTtttT-t h*->&, R 6 ' li^mW^t fclifc Kn#->i, R 7 ' ti^K*® 
^S*:tt7-fe*-/H£**-*-o ) ^$*L<Mt#«J«:, 5*(IV-a) 
[0 0 5 7] 
{it A 5] 




av^a) 



[0 0 5 8] 

[0 0 5 9] 
UtA 6] 

5—4 , 



[0 0 6 0] 

w* „ r 5 \ R 6 '^«ttfR 7 '{±s; (m-a) <D%Mkmm?jb& 0 ) -?mz*iz>ik&w\z 
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[0 0 6 1] 

[15] :5S (ni-a) <r>ik&®<r>, &.{Ti-*)<oQc t <£®'^<nmfk\"tz^"C 
(l) 

[0 0 6 2] 
[ft 4 7 ] 



5=4 Wmm-Br, w* # )>^-\ * 



[0 0 6 3] 

R 5 \ R 6 *fe«tO f R 7 '^7lc*J^T--e$)^>ft^%s 
(2) 
[0 0 6 4] 
[ft 4 8] 



5=4 fimm-e?, w a* * 



[0 0 6 5] 

r 5 ' is j: rr r 6 ' tffrmm^ r 7 ' * ^at-c* & ft-&* , 

(3) 
[0 0 6 6] 
[ft 4 9] 



5=4 w* a* > 



[0 0 6 7] 

R 5 ' &£V?R 7 ' HMmm*. R 6 '**fc Kn*->it*5M»> 
(4) 
[0 0 6 8] 
[ft 5 0] 



5=4 j&«iMg£\ w # y-\ * 



[0 0 6 9] 

R 5 '^7fc*M^Fx R'^tKn + i/i, R 7 ' *»T*^-^*t?**ft'6*, 
(5) 
[0 0 7 0] 
[ft 5 1] 

5—4 

[0 0 7 1] 

W #-m*S£\ R 5 \ R 6 'i3J:tfR 7 *75 ? 7jc*M?--e*^>ft^, 

tblE#2 004-3057157 
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(6) 
[0 0 7 2] 
[ft5 2] 

[0 0 7 3] 

w **nfiigf^, R 5 is «t ^ R 6 ' ^tK^T-> r 7 ' ^T-t^v^-cfc&ft^tK 

(7) 
[0 0 7 4] 
[ft5 3] 

[0 0 7 5] 

(8) 
[0 0 7 6] 
[ft5 4] 

[0 0 7 7] 

W ^-t^, R 5 '7& ? 7fc«il^ R 6 '^HKn#yi, R 7 '^T-fe^;v^-e^>^^% 

'(9) 

[0 0 7 8] 
[ft 5 5] 




[0 0 7 9] 

(10) 
[0 0 8 0] 
[ft 5 6] 




[0 0 8 1] 

R 5 '^7X*J©^> R^^KD^yi, R 7 ' *»T-fe"f-^afeT?**ft^!», 
(11) 

[0 0 8 2] 
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lit 5 7] 

H ° H 



[0 0 8 3] 

(12) 
[0 0 8 4] 
Ub5 8] 



H f\ H 



[0 0 8 5] 

frb%z>mfrt>mnzti2>ik&®*ttM.t-?z [u] lamo^^&o 

[0 0 8 6] 

!K v^d^ K&ft^4&11107BO16fcfc&ftB**f&te*^* * 

[0 0 8 7] 
[0 0 8 8] 

v^P7-f K^-fb^lllQ7B»g>-y»n7>f K^^1110^D^M±j^liaiJL±l 
##PJ?t::;f3V>T(±, v^ny'f K^'fb-&^11107B^^^^n9-l' K*<fc#Wlll07D^3S 

[0 0 8 9] 

nmmi&t, din t^wv^on K^^^^^-^^cit^j; 
K^b-a-%£«-r& c t k x *) , i6^7jcm-fb-7 * n ^ 4 Ymt&m*nz> 

[0 0 9 0] 

^*fc?-(Streptomyces sp. ) Mer-11107> A-1544*^. 5fc PI MIA- 1560*^^ if 

ffifiE# 2004-3057157 
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[0 0 9 1 ] 

Streptomyces sp. Mer-11107l±FERM BP-7812fc Lt\ ttz^ Streptomyces sp. A-l 
544(4FERM BP-8446J: LT, A-1560*fct±FERM P-19585t LT> ^*ftifto < tf WIC 1T11 

tii *&m6&(om&ffi&mAmnfflGm&mfflRftVF&%*tt*>9'- (ipod) k 

[0 0 9 2] 
[0 0 9 3] 

[Mer-11107$cO®^lftt4#t] 

(1) ffiJH 

(Spirales) <G&*W* o l£& LfcSC* W#Oftefcl0~ 
20MJSORflf^O«& : f-5&»t>*Sfl& : ?-«ft«:^jRi-*o ll&T-O^i $140. 7X1.0// mftTN 

J&^O^WWrf (smooth) £tfU K©^ m^£ifom^£^im»(>hfi 

[0 0 9 4] 

(2) #«i&ilhK^»t*^W«t«8 

• *j -)\>X (TresnerOColor wheels) <O^M^ h^faK^m^Wfr-f Z> 

o 

[0 0 9 5] 

1) b • S^^ife 

-e^Mlc^^W^^r^L, J*-fe<7»&T- (Light gray ; 6)ifi%bfiZ> 
o it*KMf4Light melon yellow (3ea)T?*£o »»tt-fe*l±ai^ L&V* 0 
[0 0 9 6] 

2) h 5 -;i/*5c^«fe 

£o i£#«®f4Nude tan (4gc) t fcf4Putty (1 1/2 ec)-C&&o *#f£fe3!5ttj££ L&v> 

o 

[0 0 9 7] 

3) 

*Mf4Fawn (4ig)* fcttGray (g)T'&& 0 ?##M£&*&4jg£L&^ 0 
[0 0 9 8] 

4) ^U-tU > • TX'*?*r>m&&Xi 

£WttA#"C, Srfc&U SfeOJifrJHWhite ; a)ri*J!,&*L*o 

«®(4Pearl pink (3ca)T?abS 0 'MM®L&mi±M*kLt£^o 
[0 0 9 9] 

5) h > • 4 y • mmttxt 

&WliJK<> *W&Wfc&'t«Bsfe**F&L.$;V\> J£#K®{4Light melon yellow (3ea) 

[0 10 0] 

6) fn->^^§i 

&*fi£0T\ *<^®K&' : *'lS#fc*M(iU S^JW (White ; a)**a?>*t*„ 
*SMi4Pearl pink (3ca)"C**o *»ttfe*»±*^L*V> 0 
[0 10 1] 

(3) zmRmmomm 

[0 10 2] 

1) 9 tlV-7. ± 
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2) D-*vn-* ± 

3) D-^n-* + 

4) D-7)l<? h-* + 

5) + 

6) + 

7) - 

8) D-"7>- h -;V + 

9) 77^ J -7, + 

(4) ^a^^itttK 

(b) SitzSjg$SB u-* h • *^«^nfe, 2Mm^m) : 2ir-33t: 

(c) -if ^^^Oflg-fb (7;vn-^ • > • -bf9^ >*£*&) : l^tt 

a)*?-?- omfrfi-M {^9-* ■ mm&m^mm : i^tt 

( g )^ 7->ifefoi4 (^-/h > • h • §km?LtgM) : i^tt 

(i)^mmoitTc (o.i%*i'm#';-^-/n*) :srtt 

(5) 

^moM^^^LL-vr^ / tr* u ^b^ro^u ^>a>mm otitic 

[0 10 3] 

[A-1544^^m^^tt^t] 
(1) 

S&m^J: l?«^(Spira type) «>*t*m* Jfc&Lfc&+W**>ftefclO-- 
20MJKOR«3Kofla ; f-j6*c,*«te : Hft*^jS-r4o J&^^i $»±1.0xi.2~1.4,««fl[ 
T% l&^OOTJih^ (spiny) 4:^ U f&^Oo, Mm, «!^*^#3**Slfr»iB* 

[0 10 4] 

(2) #a*jftiw^»t*^3R«8 

©*7 - • *^-;vX (TresnerOColor wheels) (O^m^i t^SL\^K^-t^-^X^^ir 
[0 10 5] 
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& m 


(ISP-2) 


a*? 


Silver gray 
(3fe) 


Light melon 
yellow (3ea) 




(ISP-3) 




Light gray 
~ Silver gray 


Light melon 
yellow (3ea) 




(ISP-4) 




mm 

Silver gray 
(3fe) 


Light melon 
yellow (3ea) 




(ISP-5) 




mm 

/\OI ICO VvJI C/ 


Light melon 
yellow (3ea) 




(ISP-6) 






Light melon 
yellow (3ea) 




(ISP-7) 




Covert gray 
(2fe) 


Light melon 
yellow (3ea) 





[0 10 6] 

(3) rums 

[0 10 7] 
[*2] 



d-^;u=i— x 


+ 


-fV*>l — ;u 




L-T^tV— X 


+ 




+ 


D-^ri>P— X 


+ 


D-V>~| — )V 


+ 


d-^;u^i — X 


+ 






->3.— <7P— X 









[0 10 8] 

(4) £S^ff>iitt« 

(b) 4fSMS(^-A h • X^K^«« % 2®W^) : 20t:~-37'C 

(c) -if7f>o^t(^;i/3-^ • h y . Vy?-ytgj&) \ b& 
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(e) 5 )v?<nf7 y >ffc(**A $ : RMt 

(i)iftwioii7n(o.i%5gm^ >j#t/a^) : mm 

(5) 

^WomM^^LLfflo^r 5 y try y >BwqfctB$*Lfc 0 

[0 10 9] 

:£3Pj30DNA 

a- K"*-*DNA*JMItU -eo^iiBB^J^^LTto J21T. 16{£ 

^ - Ki" &DNA£ IT, ri6fi[*K'ffc»*HaH)NAj fcv^£fc&** 0 

[0 110] 

*f&E©16tfc*»ft**ffitt«r^r-r** W<^KS:3- K"t*DNA»±. TfBQ-lK (1-2 
) 4 fcfi (1-3)1*5*3 *L& ^•C-iio 
[0 1 11] 

(1-1) E?iJ#^ 1 ©Jfiafel322^ ?>«[*2548* L;fc*fi2£E?!U "E^J** 2 
^420^P>m*1604* -COlI L fcflUSETUii J: O^J*-^ 3 ?>:i£^172#> <b*£^1383 4 "C 
Ofca^fc^E^fe&*# J: 0S&3*l*DNA o 
[0 112] 

(1-2) HfflB(l-l)T^$^^.DNA<7)^#:-eaboT. 

(i) frl2(i-i)r-^$tLsv>-f tifrtowktx h u ^^x> h4*ftTi?^'fry ^x-r 

(ii) -7^5^ v&ik&m<o\mimitnmft&*^-tz>9y>*?'$.*^- ki-&dna 0 

[0 113] 

(1-3) it^f-a KVOjftfcOfc*, tlrfB (1-1) ^Sft&v^-ffrODNAi U YV> 
yx> F^^Ttv>'f 7'J ^'f XL^v^ 1WrfB(l-l)4fcl± (1-2) -C^fr-SDNAK 
J; t) n- K$;fca* WRfcBC75 ;WJ^tt4^^^S^3 - K-f&DNAo 
[0 114] 

ri6tt*BMt*3Rf&tej miB^ (I) TjF$*i*-r*n9>f K3M&fr»ll 

107B©16tfc*;JcBMtU li&fB5£(II)l?^$*L&v*n9'f K*ft^lll07D^|gife-t*» 

[0 115] 

ffe$»7xl'K^'»«li*tt4^^1*3- Ki"*DNAtt. TfB(2-l)> 
(2-2)4fc*±(2-3) t?^$^* i><DX*$>& 0 
[0 116] 

(2-1) 7xVF^-»^ - Ki-4DNAt?* o t, E?!l#-t 1 Oi&£2564^ £ &&2761 
4 -COiias t fc&»E?!k E?iJ#-^ 2 ©&*1643j&» e>«afel8344 toll L^jtttE^O^ 
«fc tflEai*-* 3 0:11361399* 6 i£^1593 4 L rt:*£a£E?!l *fcfc*#J:»)»*S3*i 

■5>DNA 0 

[0 117] 

(2-2) ttrlB(2-l)-e^^tL-|)DNAO^#:T'*)o-C. 

(ii) 7xVK^r'»'itg?:ftS?W^S^3 - K-f&DNAo 
[0 118] 

(2-3) K>OMm07ti6, «rE(2-l)KjF$*L4DNAfc* h V > h 
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[0 119] 
[0 12 0] 

1 mziMh(DmM \z is if h r* h v -e^ j-rvyjX't ^mh 

t{±. BlTfa(l-l)*fci±(2-l)<OV^-r^coDNA«-yn-^'i: UtffflL, an-- 

If, 3n~-2b*v^±y9-^ft3|60DNA3lti@EDNAO^M-*H5e'fkLfe7 -f /l/*-*Jflv» 
t, 0.7~1.0M<7)NaCl^FftT> 65t;-e/W 7 U ^ -ir- v a >*ffofe|fe, 0.1-2 XSSC 
»«[(1XSSC*«[»4, 150mM^-fb^ h V <5 A , 15«M*:t ^SH" h U * A) fcfllv^ 65r^# 
TT7^^-S- h Z. t iz X *) WlfcX i &DNA^ £ W h Z\ t &X § & 0 ^W7'J 

>f -tf— va >^4, Molecular Cloning: A laboratory Mannual, 2nd Ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor, NY. , 1989 (J^T\ tl/^ay-^n-a^^ 

[0121] 

l±90%m±. £ n §f 4 L < t±93%J&Jl±, $ £ L < (±95%)2U:> L < {±98% 

[0 12 2] 

*!&W016tt*16'fb**IWaH)NAOflJl^j*tt#K|Rjfe$*L*v» 0 Steffi** 
OSE^J#-^ 1 , 2 4 fcttSBW-g- 3 fclBtt L fc&atE?!) Offi «fc 26-2 v> Tit *S5 * 

* V ^i"^, i i: K «fc 19 *HW©DNA£-1MI1"5 £ &o DNA9 -f U 

-tt> mft<Di6iz&mmmi&&z&mLx^zmfkm*bii;mz£ o^-t-^c: t^t? 

[0 12 3] 

&^fi3fc<7>DNA? 'f -T-vV-Zmmt LtftfflU IB^J#-^2 4^(±SB^m 

3 KfBtt L v>-T *ts&»<0 SritiB-C t'I£ft L 1 **<0 :/ 9 4 v - * flj v> 

> 55*C-C30#~ 1 ^-K (T--V>^) . 72 , CT"2^K tf» & RJSie * 1 ^ 

>f?^kLt, ^x.t430^-f *;MTo7fc7£> 72t) 7 ^BRJSS* -5*^*^4:^ & £ 

n - — y y-t h i 7&*t? # a o 

[0 12 4] 

±iat^'7 p n-yX(i7 p 7-f -r-oli, DNA^'f r^U-Ofllll, UNA? 4 7? V -<D 

xJi\ .a. •7 — ^ n — — >-^"^2)S. Current Protocols in Molecular Biology, Su 

pplement 1~38. John Wiley & Sons (1987-1997) ^ C|BfW>2rtt Kig tT^Td CI t&X* 

[0 12 5] 

X*i>£\,*L, ffltt®.fr&£&ffil,z£QftmLfz®.&&£*>'*?&Xi>£\,* 0 
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o 

[0 12 6] 
[0 12 7] 

*ISWw»^*im^#*ttfffi*Oj|Bfl&t?J: <> ABB. $f£J:^fmj|| 
[0 12 8] 

tglfhtl, WiLlf, t7*nv-f^ • «fe Hf vx.(Saccharomyces cerevisiae) i £ 
y^n-7^-fe^ • ^ ;v 4 'J ( S accharomyces kluyveri)^^ ? ^tf h ti& 0 B-Mfm^^V) 

o 

[0129] 
[0 13 0] 

nv h^77-f -ft, SP-Sepharose FTlTv^t A/NM^t'f xy^^D^W^ 
V^IW;|-ft>^07f^7 7'f-fc T'W77B-^> 7x-K77n 

[0131] 
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[0 13 2] 

^wvftmfcWkfc-eTmilkx^z-rtuvj K^b^-%t±. BfriB^: (in) xmzn 

s^D^ Fmib^ (strfe^: av) xmztiz>^?u?4 rmt^m 

L<(i, h5|B^: (Ill-a) T^Sft* v ? n :M K^fk^ (ItTlB^: (IV-a) X*mZti%> 

K3vn^%mo7D) x$>& 0 M5JRi^{±«'fb^^-e*^i6fi:7Km'fbv^ nv 

[0 13 3] 

o 

[0 13 4] 

£<, ZtibWMtimmLtzWfcZ&MX&zmtt (III) f^^v^n?^ 

^ GRJ&ojifi 1 ^^) f^flLt, M±fkfci-zz H ? tl^o #];Li£> 20~3ir-e 
, 1-5 Brt*EFii-e&£o ^s^ti, ^-TtuDM^: 

[0 13 5] 

7-th>, ttxf;v, R^T^K ^dd*W, 

TKSHfcv * n 9 Ylkit'km ZM.Mm%ki-% Z £: # £ o 
[0 13 6] 

ffi. *3%WK&\,*X, DNA^Whli, M^OjjjlJI^ ttfllk WXtet'K 

NA£jfti*-r&o 
[0 13 7] 

[0 13 8] 

^mwfflmiz&^xm^z rci-22y>>i/*^j ta* Rmwttfi 2 2m<onw. 
tfzi$frfcytTfr*frmzmL, «x.tf^f^ n-^ntr;^ i S o- 

T'ntf;^ n --/^;v^ iso-7fJH, sec-ZfiH, tert-7fiH 
. n-^>^;i^ 1, 1 -v^^tf tf;i/|g, 1, 2 -vpt^^^n kf;H^ 2, 2 
-7^f^7n kf;i^> 1 -.xf-^n if;^, n-^*v;v^ 1 -x^;w- 2 
)vyxj\£)um^ 1, 1, 2 - h >j ^f;i^7n fcT;^ l -7n tf ;i//n tf;v^ l-p<if- 
fry^ivm, 2-ff-)\s7?-)V^ l, l-y^fji/rf;^ l, 2-v^;vr^;v 
2, 2-yVf;v7*f;H, l, 3 -'J^^)vy^-)vm, 2, 3 -i?*+)\/7~?-)Um 
> 2-^)V7^-)Vm, 2-**)l"<>^)l'^ 3 - ^ )\>&. n-^y°^-)vm 
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fl/&, i s o--/u\£)V^ n-y^;v^ i s o-7T)vm, s e c-"/^;^ t e 

r t -y^i'^-e&^o 

[0 13 9] 

^BMMW^&^xm^Z [yfmuC2-22T)\'*)\'&l tit, k!I:2^^L2 2M<0 
V.mt tzitfrWtkTfr*-)^, £>£v>(±j!tiitfc$ s 2 &v*L2 2^<7>itift* Ttti^MfctftT 

2 -pif-fl/- 1 -yn/^-^^ 2 2 -^n^-;^ l-yf-;^ 2- 
y^-A^ 3 -yf-JH, l 1 l, 3-^^r-9-> 

V*^-;V^, 1, 6 -A^t>y'x-jVi, 

2 -^^A--3 -yn tf-;i/36 N l /i^g, 1 -a+v-jvS, i, 3 

-'vfr-frS'SM >"f 1, 6-^^>vMW ******* L< tt&km 

lfc2&v>Ll 0*Oll[«4<:»±^tt«T>u^-^*, v»t±Jt*»tf*2 L 1 OfiO 

^v^^;H, if-)H, 1 -^n tf—fl,^ 2 -:/n t?^. 1 
, 2--/^-^36. 3-^-;v*^-e*^ 0 

[0 14 0] 

7Xk-^i, r-fe^-7^;v*. -7;i/;$- 

[0 14 1] 

S^iO^^jK^^ft^WJ: fHim^iW?- l1im±^T-55rS#5S^ ZIP! 

^:*7t»±=fiK:o5*v>ti 4 jt^#2^«*at^:*^S:v>-5 0 itm%m*&i7zt, ^m. 

> > K'j 7>j - a^. ^ > ^/y ^36. * ✓ y a-^, -fy*/y a^. * y 

y^ife, 7?5y)H, t7f;^i, */*^y/u£, ^t'/'j-^ ~>>y 
y - 7*-r y 5 v v y y r 5>-*at, t? 7 s> y t? u ^s*- a^ r 9 y 

~>*^;i/g % 7xt>f'Jy-)H, *^^/'j;vi, 5»;wfV'J-;HI, ^'J5-/-;i/i 

a^, t? ^ vu tr y y - A/gf, tr 7 vn e y 5;=.*** ; ^n^mmm^& tLX 

it, mz.lt?- ^~)\<m. ^>>/f x-;vii ; Ltli, mtus 

7V;vi, tf^ — a>&. n^?>^ tf^-;!/^ ^>v*7 -fy^v/7'j^i 

^Vf7 , /'JM> ^Wf-7/'; A'*, ^>Xf7'77 , /'J^i, 7x/f7>7- 

a^ 'fy^tv*'^*, 7 7f-JH, 7x;+fj;-^ t+tyj^ -fv* 
^>v:**-9-yy tH^7yj^ e^ynt+tyjjvi, << 

5 V V* 7 V y n/*. 7 o tf n >; tf y v - /u&qw* 

[0 14 2] 
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21/ 



[0 14 3] 

*yn^;H, f**y^;i/^ ^"yn-f;^ y*;v5 h <f 

^*T?$> & o 
[0 14 4] 

*I!BIti:*v>-civ»4 !"C7-i5Tn-f;i/^J tit, flTflBSgilO TCg-m T U 
J . r5M^v>Li4Ii^fn7'J-;HJ K#v>-c. •e©*i(:*;i/,f-;vi^ 

[0 14 5] 

^Vn^H, ^De*^i, ^n^jH, i so-^nh^;i/^ tl/'f/;^ U 

*K 0JX.WT7* V o^l/gft^So 
[0 14 6] 

2 2'lHo^*JDR ; ?--T*|(|jft$<i7fe*S:*i*L. *#W}:iifJx.l^>yJH, 7i*f*3S 

„ 3 -"7 ji — ^l/^n fef;l/^ 4 -"7 i-t7f 2-^-7^ 

[0 14 7] 

*j m^t, *<DimKwmm*ifim&Ltz&*mfr^ tm^mtLxit, mmx* 

so-7f*y|, sec-7F + yS, tert-7^vl, n-^/f W^'/S 
^ i s o — ->3£„ s e c -^yf^^^vi, n-A^v^yi, iso- 

^V^v*. 1, l-y^f;v7nt'j^^yl, 1, 2 ^-)Vfu^^i/^ 2 
, 2 -v^^^nbT^^v'^ 2 -^^;W-7*njJf^v|fe, 1-xf ^7* 
o^vi, 1, 1, 2-h'J>f;i/7'n^yi, 1, 1, 2-F^f;V7"n^y 
1, l-^f^f**/*, 1, 2-y>Wf+yi, 2, 2-^>^;V^h 
*~>^ 2, S-y^f^/f^t + yi, 1, S-y^f^T'f^t^y^ 2 -i*- 
^7h^->I, i, 3 f;V7* h^yi, 2 ^;v^y J>*->^ 3-^^-^^y 

[0 14 8] 

*mwM&te&^xm^z> [^m3c 2 .22T^=j^^m tit, mm^m<o [T-mmc 

&, 2-^f;v-l-7'nAz;vt^yi s 2 2 -^n^^;v^-^->^ 1 - 
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~>*> l-A^f^i;i,t^yS, l, 3-A*t>^i-A't^^ 1, 6-^^-9-> 
[0 14 9] 

»ra#K#v>TJB^£ rC 6 -i4T'; -;Vt^fySJ t{±. fulfil?) rCe.uT'J 

, V^tV-Jl't^yl, ^jc^l^^^ri/^ 7xt>l-l/-;i/t ; lryi^ T>h9 
*.-)\,** fbft&o 
[0 15 0] 

«TO#lcj3V^Tffiv^ r 5 .Rit^* L- 1 4M A >7-n7 l J-;i't + yiJ tfi, ffr 

;v * * vi, tf y 5 %?- )v** tf jv-frt* vvr v 'j;vt^y^ 
^ > kv y-w^yi, 7*v-;vt^yi, >f > w) )v** #/v^**'>at 

„ ^v^yj^yi, ^;'jy>t^fyi, 7^7v;v^^v^, tyfjy-^t 
*v&, *y*-9-y ;i/**v3£ N ^ftyj-^t+y^ yyyj^^ + yl, rf'J 
v-;V^-^r->gg, ^5r/f'J7y-;vt^yi, ^yyV^U^y-^^fy^ 7^ 
'Jy-^t^yS, 7xfy f'Jy^jvt^yl, *^;^/'J;vt^yi, # ;w<vy — 
;l,t + yl, ^'Jvy-Jl/t^yi, 7xfy fn'J^W^yl, 71 + -/;;^^^ 
31, -f 5 fveu y^;w:J-*>>2^ 5 *rye>; 5 v^;v**~>^ ^7 7n try 
t+yS, t?7V*D tfy y*-W^yS, f x-^t^ryi, ^y«/fiiivt^yi, 
•7';;v?}-^v^ t'7-JVt^fyi, w<y? tf 7 -;vi + yl> ^ ^ y*7 y ;v * 3r 

^7^y77^vt^fy§, f7/'J;vt^yi, >f vf 7v*'J W^yi, 
v^rvy /ni-^^a^ ^yXf7-77yy;vt^yi, 7x;f7y-w^yi, 'f 

v*-^V*y ;v**->^ 77f-;vt + yi, 7x^fy-;vt^yi, *3r^v*y 
t + yl, ^7^t7*>f;H^yi, ^yvt+tvj^t^yS, tHyjyj;^ 
e7 7nt^ft7V;H^yi> ^T/f 7 7'J^t#yi, fx7 77-;v 
**>^ ^ntfn'j^^-^vft, tf ij Kt^ty-;vt* v^^$)tt T <bn> L < 

[0151] 

*KWjHe#»wfev>Tffi\/>* T5M%^v^L 1 4lI^fn7'J-;V*^fy7M;VSJ 
[0 15 2] 

*IWitc*v»Tffiv>4 rCi-22T;i/^;v^;i/*-;v^J tit, ffimfcm<o rCi-22 
n -7°n tf;wx;v^ — i s o-7'n^;i/*x;viW 

[0 15 3] 

*HWaH*Jc*v»rfflv^ rCe-uTU -;v^;i/*-;H£J tti. ttrie^o rc 6 -i 4 

[0 15 4] 

«ig«B»^*v^Tfflv^ rCi-22T;V'^;i/^;v*-;v^^v^J tit, frlB^o r 
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*3^>^ i s o-ynH;vx;i-t-At=lryI^lff)li'?., 
[0 15 5] 

1) ^ur>B.=F, 

2) tK^^n 
3) 

4) ^ b n36, 

5) -Fnvi, 

6) y7;|, 

7) *;i/^y;vS, 

8) tKn^y^;!/*-^!, 

9 ) 7^I> 
1 0) Ci-22T;W^r;^ 

n-ynt:')^ i so-^n^vi, n -y^- )]/ ^ 
s o --7*^;l/*, sec t e r t -7*^;v^) , 

1 1) ^$feMC2-22T)\s*)Vm 

\£-)V^ 7'i;^ ^yyn^;H, .xf-^rt^ i 

■7*ne-^i, 2-:/nfcf^;u*, i-r^--;v^ 2-r^-;v^, 3-73-~)vm 
c °) . 

l 2) C6-14TU 

13) 5M^vai4MfAfn7'J-;H 
36^) > 

14) 3 ikW% ^ L 1 4 M^M*^#«Stiit 
1 5) Ci-227^3^fyi 

®lx.{£, ^ h*->*> n-^n**^r->^ i s o-^n^^v^ s e c 

■/n-f^yl, n-7h^yi, iso-7^y*, sec-T'h^v*, tert 

1 6) Ce-uT*) -^t*yi 

1 7) C7-2277;^^^^I 

(®)x.l^ ^i^v^^v^ ^i^^^^-^v*, 3-7x^;i/7*nb , ;v^^yl > 4 
7x-ji/7fj^#y|, l-t7fJMW^fy^ 2 -^-•7^-;i'^^;i/^-^v'^ 

0 

18) 5TOwL14li'vfn7 1 J-;i't^yi 

#)x.{£> 7'j;v^^->*^ tf'JV;H^pyi, tfv^v;v^-^v^ 

1 9) 02-23 7^^/^^ 

Mx.l£, T-t^;^ 7nt?t-;H> 7^V)vm, i s o - Tf- V 

1 s o-^W) tVtij ^/n/f Tfs J ^ 57n^ 5 V 

2 0) C7-i 5 7n^f;i/i 
2 1) Cz-zz^mffiTfrl] ; 4 )\,& 

m*-&, T? 'J/Hk 7oet;H> /n^;H, iso-^af-iH, *^-ry 
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(2 2) C2-23T^^/^ 

(2 3) C2-22T;wn^r->*;i'^-;v* 

(01*. ft ^ F^->*;^'^;vi, jc. > ii n-^n^^v^^^- /m 

. iso-yn^^y*;!/^^!, n-r b^y*^**-^!, i so-^h^y*^ 
sec--/h3rv# t e r t - 7 h * v * ;v ;v^§0 

(2 4) ^g&^ C 3-22 7^3 

(2 5) C1-22T )V*)VX)V* — )V& 

(fx.lt X ^)V7,)i'^~)V^ ^^-jvxjv* — )]/^ n-ynf;^^*;;!/!, i s 
o -7u )d)]/7.)V*-)V^m) . 
(2 6) C6-H7';-;vx;v*r.;H 

(27) Ci-22T;i/^;i^^;u*-;v^-^v^ 

(^litt ^^;i/^.;i/*-;v^-^v^ 3-<9-)VK)\/*~)VHr* v*, n -7"n tf;i/^;i/* 
-il't + yi, i s o-7*Dt>^;wt-;i/t^ryif) 

& & <b ai ti & m&mf bti&o 

[0 15 6] 

1 (JWMX'&Z'?? u?J K^b^lll07B<7)M^) 
^M^h^-te* fcf- (Streptomyces sp. ) Mer-11107*(FERM BP-7812) ^Mig 
*(ISP-2^)^P> 1 &^^50mlO@#^[^^3-X 2 %. ^7.^> 5 - h (BfcOUt 
($0 $0 1 %> ifx^^(t'jxy^;vifli (*fc) ^)0.5%> mti~ h V t> A 0.25 
%. ^*;Vv^A0.32%, ^mitrpH6.83^Aa7t500ml^OH^7 9^3^at^ 28 

n^500ml#(D=^7 7^3tc^L. 28X^1 H l^lLtilttf^SS^i^o 
CO J: LT#^||-^a-jti§#?g800nil^^m^Sfe[^r«M5 %. 7T)W>f<f 
T0.8%> ^;V-r>5 -;W0.8%. ^#^^^.0.5%^ Ki*^y7A0.^ ^BliirpH6.8] 
lOOL^A^T^OOL^^KigaU ^f*SjS28lC-eW^:90rpin, ii^il.0wm> rtJE2 

[0 15 7] 

cioi^ nLTt#7t^^<7)-TSi5(ioL)^ioLo 1 -r?/-;w~-c»tti^ 7? 

^Jf £^fiES£@U 100 g<7)JfflfgttiB^^#^: 0 Cl OffifgtMM-fe y r t*? * *LH-20( 
7 7f7y7ttl, 1500 ml)JtK«]U x h y t Kn -7 9 > - * * S - JV (1 : 1) (OfeM. 
X~m&Ltz 0 540 ml^^>660 ml t TrKrtai L7tM^£fl£EET Tift ISIS© U £lig(660 mg) 

Zhlzz<Df%m*nm^^&£V?* *y-;v(9:l;v/v)oMf&K?#8IU y'J 
*W5A^n7 F^57^ -(V=i-^;VC-200, 50 g)K#L£o i«*5A«-n- 
^*^;}3 J:TO^^;v(l:9;v/v)<7)?l^(2 L)-Ci#ffiU 468 ml^<bl260 ml£-e&::?£ 

[0 15 8] 

# <b a7tm^tt®^*TIBOHPLC^^# (A) X-ftMmmmte? u-xrYif^yj- (HPLC 
)KftU ^#B#IS34^T#m$;K&®:fr£il*^ 7-tbxh'j^m TfBHPLC# 
^#(B)KT^O®^£HPLC{;:j:£fl&m£lT? ^ kKi ^^n?^ K^Mt£-%11107B( 
^#B#F^ : 37^) £ 6 mg#fc 0 
[0 15 9] 

HPLC^-^#(A) 
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*7A: YMC-PACK ODS-AM SH-343-5AM, <j> 20mm X 250mm ( 7 ^ ^ ^ v - ttM) 
SJg : MS. 
fiLM : lOml/fr 
I 240nm 

}#ffi?& : 7-bh-b'J ;iVO. 15% V >^Zl7|c^* V * A (pH3.5) (2:8-8:2, v/v, 0~50£- 
, *)-T h) 
HPLC5MR&#(B) 

*7A: YMC-PACK ODS-AM SH-343-5AM, <f> 20mmX 250mm ( 7 <i ^ A i> -*±gi) 

: lOml/fr 
$iffi : 240nm 

^£15^:^^^-^/^(2:8-10:0, v/v, 0~405h 'J-7^7yx^F) 0 
[0 16 0] 

HM^fl 1 : * h l/^hvm • tf-A-1544* (FERM BP-8446) feSkMittomm 

(1) ^hk^hv^^-x^ e-A-1544*^-fe#c7>DNA^>P^ 

^3^**0.4%, 0^**l%^<b&&:Jg:WiKA-1544#c£^#L> 2 
8*C, 30K^*b7to #<b*i£:g#«3000rpnK lO^it^ LT»#£*#>£ 0 -e^W 
#:^<bBlood & Cell Culture kit(QIAGENtt) Zm^xm&ffiMhZmW: L*r 0 
[0 16 1] 

(2) T^n^-f K^b^lll076D16^7Km'fbfStt^^-t-^^>'^^^®^=i- K"t"&DN 

7s\V^\^A^.7s • -feU ^ 7-A3(2)<7)^ h?nAP450(CYP105D5) £3f5t$;h.&T5 
jmm^^K\^X\XT<r>^ • 79^-(5Dm-3F&J:^5Dm-3R)£lS:fl-L 

f^jft l & (w&momzm-^ 4 & «t 5 #&.) 0 

5Dm-3F I 5'-TTCGCSCTSCCSGTCCCSTCSATGGTSAT-3' 
5Dm-3R I 5' -GTTGATSAYSGASGTSGAGAA-3' 

a Y><n&h%*^mLXKfc&*-&*bZ>tztb\z, rI^^S(=C+G). Y(-C+T)*«ffl 

>fc o 

[0 16 2] 

£ <D2UO-fy (5Dm-3F£ X V?5dm-3R) t fr^(l) t?»^A-1544^'fe#DNA 

^f>yi'-h LTffiviTPCRKJSfcfrofco PCR^Sii. Takara LA Taq(^Mi£tt) t? 
CRifipMUgteiometratt T Gradient) a£tt£98'C, 20fj>HU V ^ ?*50V 

> 2#ffl, ffg£68T:. 30^WfT9 3SBWRJ5c?«r35ig|ft0 5SL*:o #t500bp?> 
;*: § $ ODNA®r>t (£IT, DNAB^>t-Al fc ) $mm Ztitio Z <7>DNA®r)t-Al {i*B*ft 

DNA©ftf--Al&, Rjfcifcfr&SUPREC PCR(^Safitt) ± o TilJRLfco 
[0163] 

ib *l fcDNAHf Jt-Al OtI@e?iJ * * K JE S fiODNAif M--A1 * » * * % -f 
K^**-pT7Blue T(Novagen*±) t'DNA Ligation kit ver.2(^Mii*±) £fflV>TDN 
AWfM--Al*dtttL, ^»WjM109«c*3KJME*tfco -5" T > fcf ~> V >(50,u g/mL). X 

-gal (S-bromo^-chloro-S-indolyl-jS-D-galactoside ; 40,u g/mLh IPTG (i sop ropy 1- y?-D 
-thiogalactopyranoside ; 100^M) £^t>L-BrothiE5etgi|&(l. 0%^? h b'^hV, 0.5 
%*#^*** 0.5%NaCK 1.5%*5£)*fflv>T, ^W&%frttWiU*WR Ltio Z 
■9 LT^Ktfc^JMEJfe^:»ttf0 3D->-S:T>tr->'; >(50yug/inL)£^trL-Brothi£# 
**(1%>** hYVZfV>, 0.5%mm^*X, 0.5%NaCl)t?ig^L;fco *B$aLfcJB»lE 
MII^»f>^77 5 Kttfi*? h (QIAfilter Plasmid Midi Kit.QIAGENtt) */8 • 
v^y?^5 KDNA^53-«3»«S:frv^ -^40DNA$r/t-Al£#£o 
[0 16 4] 

0) ^ n - - y if $ tiizmmK-k\<DM.mm<omm 
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m&(2)^&btitzdMmfr-hi<o&&mn*Qmm.mmmmtitmw.(?v Biosystems 377XL 

jft*^ PCRRJST'^^$tL/iDMKf>i--Altim^*l&"e^500bptffllJ^$tL^^ ig^S2^iJ^ 
*fOJg* % jEH^»±528bp"T?*SC: fc^Wfe^fc&ofcCE^JS-^l Oi£^1775~*alfe2302 

fc2«SB«> 7° 7 >f fcafrfc-fr ^DNASe^J^ffi $ fLfcOTN lifrfBOPCRJ£&T?{iDMffirJt-A 
l^C <D2mm<n7? <i-?~ (5Dm-3F£ <£ CF5Dm-3R) K «fc *) KigflB $ *Lfc CL <h <b ^ 

& o tz 0 
10 16 5] 

(4) DM»JNA10JSa2«i*<Z>fl|;|rr 

WE3?B#ft3g$ *L7tOT* >T >v-?-*PCR&0MX^14#. p. 591-593, 1995#)K ioT, 
^n--^^©f>t^±»iL^ TiilE*twj!£3j*SjSIM«oaa6§EyiJSritHB. *n-->X. gE 
?!l#*f Lfco A-1544*^fe#:DNA((l)#HB)^H|t«^(50mM Tris-HCl,pH7. 5, 10 

mM MgCh.lOmMvf *X W h - , lOOmM NaCl) ^KiS^xmmmm?stltSalIX^fi^ 

tiwikLtzo nhnfc&mmmm®mmmrfr*mk Ligation Kit ver.2&mm±)*m 

[0 16 61 

Hfe^-. DNABrtf--A10tt*Eyi| rt> P> , £lT©i947 p 7'fv- (6PIN-2F& <£ O f 6PIN-2R) * 

km- Lf^jft Lit (mmvmtm^ 6 *s .* V s i mm) 0 

6PIN-2F : 5* -GCTGCGCCTGGCCCTGGAGGACATCGAGAT-3' 
6PIN-2R : 5' -CTGTTCCTCGAAGAACTCGTGGTCGGCGTA-3' 

d 02® O X9 ^fv- (6PIN-2Fi3 J: 6PIN-2R) UtrfEO g ESMfcft $ -frfcA-1544** 
^-fe#DNA^rx>-/V- h £ LTfflv*-CPCRRj£*frofco PCRRlfeti. Takara LA Taq(^ 
mm±) t?CR.m$%mm(Biometra{± T Gradient) fcfflv*, ^1££98t:> 20#H9> 7 — — U 
> X £ #S £68°C, 55frHfr "5 2©:|l&ORjfc35IS*i 1} £ L tz 0 
[0 16 7] 

vl O&fjg:, &3. 5kbpO;*; § $ ODNAUff it (DNABf>i*-Bl) t 8kbpO:*: $ $ ODNAHf^ (DNA 
»f^r-Cl)**J|MBLfc^ d*L<bt±, *»flsf&te*;r*-* a- K1-£DNA*5<fc 

0±eK T»£fii£ £ ^ tpDNAIfi^ll * £ DNA"e& & rT v> 0 
[0 16 8] 

vl OPCRiU(BRj£«[5&» ^>DNAI$f>T*-Bli3 X tfl>NA»f Jt-Cl fcSUFRBC PCR(^Sjgtt) tiot 
EIJRLfCo ^^#t>tL^DNAWf>i'-Bl^J:y f DNA»f>i--Cl^ov^T, m*iS?!l&M#f1- & tcjg. 
**0#DNA»f>T-«:»*fei6U. mTK(2) tnUKfy^ 5 K^* * -pT7Blue T(Novagen 
ttK DNA Ligation kit ver. 2{^.mm±), *»BJM109*fe*5 J: Tf"7?X 5 K*MK* y HQ 
IAfilter PlasmidMidi Kit, QIAGENtt) £ffiv^T, — 3tgO&DNAir)t £#fco 
[0 16 9] 

(5) DNA®ftf--Bl (»3. 5kbpO^ >f X) is «fc ^DNA^fJt-Cl (&2. 8kbp0^f X) ^m^ME^J 

1if5l (4) t?# ib fttzmm Jt-Bl*3 J: 0 f DNAif>T--ClOiS^S2^J £ DNAi£^@2?iJ8?#f §£fi (PE 
Biosystems 377XL)£JBv^ ^ * - * ^- ^ - . *r 4 ^ )V • s s-2 K&TZfflftLtz 
o COJ:^^aUIB»!|0»«f*ffV», DNAif>^--Bli3«tO f DNAif^--Cl@e^lJ^lb^ @5^J## 1 
*Lfc3793bpO:ft*E^JOlft«$:»fco 
[0 17 0] 

iO3793bp4'fi0^--7 p > • U-tV >^ • 7V-A(0RF)Sr*ftsRLfcfcC:*x 2««cd^ 

y * a - k $ v>^> i t -hm WLiz 0 ztib<D?ys*?n<DT$ ; mmw z bus 

T search^-C^Lfc^*. WSW^r 1 Oil^l322~Mft2548irf- h ^ n AP450t)Sv^ 

mfe&^-r&mmoTs. s&frh k-t^orf^t. psmAtv^)^ 

Jf&LfZo ^LTpsmAJi. J* h V X h y^f -bX • -fe V 1i y -A3(2) Of- h ^ n AP450(CYP1 
05D5) t3i^$tt-ST5 y^@S?!]i:> ^ M/^Fv^-t^ • \£ V 7 n AP450( 
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ae^T & & *r 1 maro v >t # x & ft tz „ 

[0171] 

£ fcpsmAO-t CTsK (EEI*-^ 1 Oig*2564~m*2761) IZ fi3F-4S* ^W7xl/F^ 
">^»C*v^ratt*^ri-*^>/"C^»*3- Ki-*ORF(JSLT, psmBfcv>3)rtq?2ELfco P 

-A3(2)CD^ > ^ OAP450(CYP105D5) fc*S6$*LST^ J m.WM<0-t CT1©7 j. V 
v>t«5fe$*L4T5 /Bftffiy"J^*<)l*v»*Rltt**L(83.3%), Hiab 1^7°h W 
"•feX • ^'HW(07xl/ K^v>soy(soyB)^^Jtt^6t;iS|v^|Hl14^^rbfc(>| : aiWItt57.6 
%)o *<Dtz*b, psmBlim^jgSrffiv^ psmAfc#K3fcBft'fb*fT-? 7.* V K*->>£n- 

10 17 2] 

(1) A-1544$cfi3fcOpsmAJ3 ± psnflOffi^ £^1-&DNA®ffi-OilM 

£ttin L7t7°9 "7 — DM-NdeF (5 ' -GCCCCCATATGACGGAACTGACGGACATCA-3 ' : WH^^r 8 #M 
)43 J: 0^5' sfefcfcSpeliM h fcffrSn -f — DM-SpeR (5' -GGGCCACTAGTCAGCCGGCCGGT 

TCGGTCA-3' : Bffltt 9 #M) * s£ff Lfftfc Lfc 0 - <02«O 7*9 >f t- (DM-NdeFi3 

«t £H)M-SpeR) tmmm l (im#£A-1544^fe#DNA£-r>7^- h t LXm^XFCRK 
Sfcfi'ofco PCRRJott* Takara LA Taq(Mjfctt) tPCRigflS^gCBiometratt T Gradien 

[0173] 

£ O^m. psmAiS i tFpsmBSr-^-tf i&l. 5kbp<Dj: § $ ODNAIffM" (&T\ DNAWf Jt-Dl t 
) $ *ifc 0 - ^PCRi#*i^^*^DNA»fJt-Dl SrSUPREC PCR(SSaStt) KioT 0]R 

Lfco 

[0 17 4] 

(2) 7*7*5 KpTC-DMO^H 

pT7NS-CamAB(PCT/JP03/04609) &H$»i£(50inM Tris-HCl,pH7.5, lOmM MgCh , lOmM:^* 
^I/O-JK lOOmM NaCl ) 4> t?W E&g|»NdeI t Spel J: «9 ffifo Lt7°7^5 KM-fMfe & # 
tz a l^»^#«(l)t:1#^DNAif>T--Dl^flJ^»NdeIi:SpeI , t?m'fk U #<b *L)fcDNA»rfi--D 
l<Offi{ttot"7?A$ YmiWot*. DNA Ligation Kit ver.2&MM) Zm^X&ftiLtz 
o CtLlCjioT, psmA^«t y f psmBOM^^rtS|5lc^-^r-r<SDNA8lf>i--Dli:. 7°^*$ KpT7N 
S-CamABi:36 ? ii^$tt7t^9.5kbpO^-f XiO-ZvX ^ K(7"5X5 KpTC-DM t %rt Z> ) &m 

mztttzo 

[0 17 5] 

(3) ^J&W^R|EBM*BL21(DE3)/pTC-DMOP« 

tu M (2) Lfc7*7^5 KpTC-DM£ ffi v*T> 7CJMBL21 (DE3) a > tf x > b -b )V (Nov 

agentt)Sr^JMElfeUfeo -Ut, 7°7*5 KpTC-DM-C^KIE*$*Lfc^:»BBL21(DE3) 
/pTC-DM|fc&#fco 
[0 17 6] 

3 : psmA£ «£ t>psmB£ *> o*»lB5BJtlE»#fc i &Tie^T'Sl£ ;h,&ME-265<7>ME 

-282^ 

[0 17 7] 
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lit 5 9] 



o 




ME-282 



[0 17 8] 

(i) Mmm&itRi&fcvmm 

$kMM 2 (3) -C»fc^JMEifc;*:fl»WBL21 (DE3)/pTC-DM^*3 «t tfBL21 (DE3)/pT7NS-CamAB}& 
O^Sf^T^lfy'J ^O^g/mL^frL-BrothigilMl^^ h 0.5%@£ 
©x^X, 0. 5%NaCl ) 3mL<£>A o rt: lSmL^^^tf KttK L371C "e20B# £: ? L 7fc 
o £<affi^*f£tf>500/<L : £:T>fcfv'j >50^g/mL^#trL-Broth^(1.0%^^^ h 
-fyy, 0.5%^#^^rX, 0.5%NaCl)50mLOXo^250mL#OHA7 9^nlcffiB t32*C 
-C3B#Wig<b -?Jg*Lfcf£, lOOmM IPTG(isopropyl-/?-D-thiogalactopyranoside) £50^ L 
. 80mg/mL 5-T 5 / ^£50^ LJlg^in U 32 < C't?6PtTOi: ?it*L£o 

^^^^^^(SOOOrpm^ 1055-H3) U m^^**7t 0 - ft&100mM'J >m^«fS(pH6 
.l)l.75mLt3jl^L> ^tt^80%r U -fen -^£250// L> 8mg/mL ME-265&50/* U5s2jn Lfc 

;HmL-?fflmU HPLC-eME-265i3 J:y f ME-2824 ; S:ilJ^L/to St 3 ^1" 0 

SHfr^B : Shimadzu HPLC lOAvp 
*7A: CAPCELL PAK C18 SGl20(^4.6mmX250mm) 
I 45% M0~15#) 
60% T-fe h V A> (15-3055-) 
45% T-fe h - Y V M30~4555*) 
: lmL/55* 
^tB : UV240nm 

■tiv&i&M : 40t: 
frffinm : 4555- 

l$HI : ME-265 24.855* 
ME-282 12. 755" 
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[0 17 9] 
[^3] 



mg/L 


BL21 (DE3)/pT7NS-CamAB 


BL21 (DE3)/pTC-DM 


ME-265 


143 


0 


ME-282 


0 


130 



[0180] 

(2) ^KtetfefltjRi&ift** h om-moym 

£Wm?v? V 7?y <i -(MERCK Silicagel 60 F254 0.25mm M^B ; > : 

Wif^l I 2)fcJ: !)«f»U ME-282 £0.2mg#fc o 
[0 18 1] 

^-NMRX^ hMCD 3 OD,500MHz) : <*ppmO»#, #*J&, ^^JgicJ (Hz)) : 
0. 87 (3H, d, J=7. 0Hz) , 0. 90 (3H, d, J=7. OHz) , 0. 94 (3H, t, J=7. 3Hz) , 0. 97 (3H, d, J=6. 6Hz) ,1.21 
-1 . 26 ( 1H, m) , 1 . 29-1 . 37 (3H, m) , 1 . 34 (3H, s) , 1 . 44-1 . 52 (2H, m) , 1. 60-1 . 64 (1H, m) , 1 . 65 ( 1H, d 
d, J=6. 2, 13. 9Hz) , 1. 77 (3H, d, J=l. 1Hz) , 1. 86 (1H, dd, J=5. 4, 13. 9Hz) , 1. 89-1. 94 (1H, m) , 2. 00 
(3H, s) , 2. 43 (1H, dd, J=5. 5, 13. 9Hz) , 2. 50-2. 60 (1H, m) , 2. 56 (1H, dd, J=3. 3, 13. 9Hz) , 2. 66 (1H 
, dd, J=2. 2, 7. 7Hz) , 2. 89 (1H, dt , J=2. 2, 6. 2Hz) , 3. 52 (1H, dt, J=4. 8, 8. 4Hz) , 3. 75-3. 80 (1H, m) 
, 4. 90(1H, overlapped wi th D20) , 5. 01 (1H, d, J-10. 6Hz) , 5. 42(1H, dd, J=9. 2, 15. OHz) , 6. 1 
3 (1H, d, J=10. 6Hz) , 6. 52 (1H, dd, J-ll. 0, 15. OHz) 0 
[0 18 2] 

CI Ojg*, 3 > Y u - ;VC& &7<MBL21 (DE3)/pT7NS-CamAB*-??{±ME-282 bfrbft* 
tf - ? f±# h *L& o tz <D KM L X , psmAi5 i tf'psmB £ ^ trBL21 (DE3) /pTC-DM^t? it N ME 
-265£ lit A, t'ffin L TME-282 1 * b ti& tf - * <b iifco £ © £ J: *K psmAis i 0* 
psmB^^ME^eS^ ibME-282-\<7)^&&c Itv^Ci: LTV>* 6 
[0 18 3] 

mH&m 4 : psmA£ X IfpsmBSr & o*»TOJtte»»K: J: -5 t * a 9 4 KMfll^lllOTB 
Ov^n 9 -f K3Ub£-%11107D^©^ 

(1) ^JMEJfe#RJt£ifc©ii» 

HJfee8 3 tH«t7^B5-f K3vffc^%11107B£^SCi: LfcW&Srtrofco HJfefll 2 (3 
) -C#7fe^SC<g&:*:Ji§WBL21 (DE3)/pTC-DM|fc, i3 £ tfBL21 (DE3)/pT7NS-CamAB^co^|tm# 
£7^ fcfv'J >'50,ug/jnL£^trL-Brothigilil(1.0%^ b MJ7*h>> 0.5%»#^*;*. 
0.5%NaCl)3mLCQAo7^15mL^co^l : lC^mL30t:T'20B#^igt 9it«Lfc 0 icoffi© 
^^OSOOyuL^rT^tfvV >50 /£ /g/mL*#tfL-Broth^%(1.0%/^^ h h'J7"h^, 0.5 
%ifx^x, 0.5%NaCl)50mL©Ao tz250mLM<D=ft 77X3 KWM L28VX*59$mMt 
dig*L£?£> lOOmM IPTG(isopropyl-y8-D-thiogalactopyranoside) ^50^L. 80mg/mL 5 
-7 5 y py-J >^£50^LJKM$nU 25TC"C20l*TOfc-9i&*Ufco *»fc*Lfcig*fc& 
a8'M9*»(5000rpnu 10$3*WI) U Wttfclfci&fco £*L£l00mMV ^HMB«ifc(pH6.1)1.75mL 

ZtlK80%?'') -bn-;v=Sr250//U 40mg/mL 11107B&50ju L«I L£ c 
T#^,tL/c^S:«^28 , C, 24B#W i K(&$^rfeo RJ&ift200A<L*7-k h- h <J ;HmLT* 
SbttiU HPLCT-7^n9-r K^k^%11107B*3 «fc ^111070©* &M5ELfc 0 -€-tf>8dS&Br* 
**4Cfto Sfc, HPLCO»Lv^#*JSLT^-to 
[0 18 4] 
53-*f^m : Shimadzu HPLC lOAvp 

CAPCELL PAK C18 SG120( <j> 4. 6mmX 250mm) 
: 35% 7-th->V ;1/(0~10#) 
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35%-~65% T-fc h U ^(10-12*) 
65% ;V(12~15t» 
35% T-t b ~ h y ;v (15-20^) 

^tB : UV240nm 

4 > -y * ? -> a : 10/wL 

: 4ot: 
##fB#M : 2055- 

fi8*l$W I 11107B 14.335- 

11107D 7.935- 
10 18 5] 
[£4] 



mg/L 


BL21 (DE3) /pT7NS-CamAB 


BL21 (DE3) /pTC-DM 


11107B 


636 


619 


11107D 


0 


71 



10 18 6] 

(2) 1&M%£&itRmWLfr b<D-??u?j K^^tH1107DO^# 
2mm&fcLtzRBWL\.ZmL\Z7HvL*Mz-. ffiBft^^^BmLf 10, 4mLT2|IJfl&ai L£ 0 

& ?D7^77'f- (MERCK Si 1 icagel 60 F254 0.25mm IHft 
iOffilL, 11107D^0.1mg#7to 
[0 18 7] 

'H-NMR*^* hMCD 3 OD,500MHz) : *ppm(«^,#M,i|S^j£»J(Hz)) I 
0. 87 (3H, d, J=7. 0Hz) , 0. 88 (3H, d, J=7. OHz) , 0. 93 (3H, t , J=7. OHz) , 1. 18 (3H, s) , 1. 18-1. 69 (8H 
, m) , 1. 33 (3H, s) , 1. 77 (3H, d, J-l. 1Hz) , 1. 82-1. 90 (1H, m) , 2. 05 (3H, s) , 2. 49-2. 60 (3H, m) . 2. 6 
6 (1H, dd, J=2. 2, 8. 2Hz) , 2. 89 (1H, dt, J=2. 4, 5. 7Hz) , 3. 52 (1H, dt , J=4. 8, 8. 3Hz) , 3. 73-3. 82 (1 
H, m) , 5. 04 (1H, d, J=9. 8Hz) , 5. 05 (1H, d, J=10. 6Hz) , 5. 56 (1H, dd, J=9. 8, 15. 2Hz) , 5. 70 (1H, dd, 
J=9. 8, 15. 2Hz) , 5. 86 (1H, d, J-15. 2Hz) , 6. 3 (1H, d, J=10. 8Hz) , 6. 52 (1H, dd, J=10. 8, 15. 2Hz) 0 
[0 18 8] 

£ 3>hn-;vt*4 ^climBL21 (DE3)/pT7NS-CamAB^-e it t ? u 9 4 VXkit 
-£-felll07D t * h fc? - * l±# h ix&^o fcWC^Lt> psmA^S X O f psmB££-trBL21 (D 
E3)/pTC-DMl*T:ii. n v <f Ka^b^%11107Di:*feft* \£-*ifinhtitz 0 Z<DZt 
X *K psmA& X LFpsmBT^ ?uy4 K^-fb#»11107B*»<alll07D^oa5»tcBi#LTV** 
CI t ^LTV^o 
[0 18 9] 

^MM5 l A-1544-b;^7^ n-->^©»! 

(1) A-1544^S*OpsmA^ itFpsmB^M^^^-f ^DNASfitOl^SSC-b^^^ n-- 

^te«ili-*v>T»*fLfciB5!l#*10iaifeffiy!|*##HLT % 5' ^tCBglll^W b 
fcttiD Ltz^y 4 v — DM-BglF(5' -CGCATAGATCTTCACCCGAGCGGGTGATCA-3 ' : BBEI*-^ 1 0 # 
JSD*J J: #5' jfc3»KBglII*-r h ^AnLfe^v -f v — DM-BglR(5' -TCCCGAGATCTTGAAGGTCC 
GCGTCACCGT-3' : S£?iJ#-5§- 1 1 #BS) ^fSft Lfftft Ltz 0 
[0 19 0] 

#cfc, £ (7)280^7 (DM-BglFi3 X O^DM-BglR) t 1 (1) ■C»fcA-1544*fe3fe'fe 

#DNA^t->7'U- b t LTffiv*TPCRRJ6«:ffofco PCRKJfrti* Takara LA Taq(^7lia 

ttJSE# 2004-3057157 
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f±) fcPCRlilBHE«(Biometra*t T Gradient) &ffiv^ gg14£98tU 20fJ>HU T--U>^ 
£63TC> 30&PIK #^£6810, 4#IHfT9 3a»©^.*30EI*fc»>>gLfc<> 
[01911 

psmAiS iO f psmB : Sr^-tp^3.5kbp<7)^:i$ODNA®fjt(^T> DNA»f#--El fc v> 9 
O»3.5kbpO^§$ODNABf^-El*7^n--xr^*»ib-!S0«5ffiL"r, SUPREC 0l(^ig&1± 
[0 19 2] 

(2) /77^ KpIJDMGO^fg 

pIJ702*HjftWifc (50mM Tris-HCl, pH7. 5, lOmM MgCh , lOmM^T- * * V 4 100mM Na 

Cl)+-eWR»*BglIIfcJ: iJM'ftLTy^^^ Kiftt^i^o H*fcirMl(l)-CftfcDNA 
WJNEl*«|Sg*BglII-C?B'ftU tLfcDNABf>t-E10M'fb® t 77 x 5 KmfMfefc* 
. DNA Ligation Kit ver.2(^m&)*m^X&%&L?Zo ZfilZX^X, psmAjB «fc tfpsmBO 
W#&rt«fc^#1-*DNABffi--Elfc, 77*5 KpIJ702t^^$tt7t^8.5kbpO^^ X 
<7>77* 5 K(^7^5 KpIJDMGfc^i-^)^IS$tt7to 
[0 19 3] 

(3) -b ;V 7 * n - ^ y ^*A-1544/pIJDMG*Op^i 

ffimWX-mgiLtz-?^ A 5 KpIJDMGSrfflV^ A-1544$;£. Genetic Manipulation of S 
treptomyces:A Laboratory Manual. John Innes Foundation, Norwich, 1985&~fB<£$ fitz~H 
ftCl^WL^:. vl^Lr, 77*5 KpIJDMGT*B®3K&$:ft£A-1544/pIJDMGl* 

[0 19 4] 

5lifc$l6 : -fe^^^n-^^^tc i-&lll07B^iblll07D-vO^ " 

(3)T'#^f^®^m#A-1544/pIJDMG*. A-1544/pIJ702*fc. £ i 0^^-1544 
*fc<9<£i££«#£. 7** M^7*h >25;«g/mL&-^irSMNitilij(X* ^n-X2%, 
*2%. - h2%. S£^**0.5%. NaCl 0.25%^ CaC03 0.32% pH7.4)50mL 

OXo7t250mL^OH^7 77>=r^fi|^L28t:-e48B#TOi d^*L7t(a«^«, {fiU 
A-1544$HCti7*X YVfY >Z1m3L%^)o %b *lfc«#**ifctf>0.5mL£*-5j-.* hl/^ 
1- ^25/* g/mL£^trSMNiglfe50mL<7>Ao ^250mL#<7)H^ 75^3 I'fitM L28T}T?72l$IBIig 
i?*«Lfc«iL, A-1544#K:«:*** h >*Jn;ifev>) 0 ft *L&#aHft2ri,£ 

*ttU ttitelMV >K«af«(pH6. 5)4: 100 /*L> 40mg/mL 11107B^50^L^PL^ o i 9 
LTftfc*lfc&»Jg*8E*28'C. 12l*WRJB$*fc 0 £O£$E200// L£ 7-fe h - h U /UmL 
•CifflU HPLC^11107Bi3<£<^11107Dfi:£$lJ5tL*:o 8»5&fe*«:£ 5 fcjjr$- 0 HPLC 

[0 19 5] 

#*rS6S I Shimadzu HPLC lOAvp 
*7A: CAPCELL PAK C18 SG120(^4.6mmX250mm) 
: 35% 7-fc h - h V MO-1053-) 

35%~65% 7-fe h- M>MlO~12:fr) 

65% 7-fe h- h 'J -O' (12-15530 

35% M15-2053-) 
?5fSit : lmL/3- 
tfctti : UV240nm 

4 yyx^ya : 10^ L 

*7Afig : 40X: 
«-#fi*m : 2053- 

%Wft HQ I 11107B 14.353- 
11107D 7.953- 
[0 19 6] 
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mg/L 


A-1544& 


A-1544/plJ7024* 


A-1544/plJDMG^ 


11107B 


496 


651 


14 


11107D 


196 


0 


535 



[0 19 7] 

<9A-1544*fcKJfc^ l20#^<7)RlST^2.7l§O«f&14^^L^o ^Oitli, psmAiSJ: 
t>psmBO-t;W7^ u--yytf^ K^k^H107B^iblll07D-^<7)^^MM 

[0 19 8] 

Hife#U7 :^M//bv^-t:7- -x* tf-Mer-11107* (FERM BP-7812) S*it{£^-<7) 

(1) J* YV7 h v-< -fe* • jc* tf-Mer-11107tt^fe#(ODNAOli^ 
^;Vn-;u%> £#jl**0.4%, ^#^^^l%/5^^^.^^Mer-11107^^«aL 

, 28*C, 3SF^*L^ 0 #£>*L£ig*«3000rpnk lOfrl^'k UI#^|ftt 0 
m^^Blood & Cell Culture kit(QIAGENtt) &JSv*T&fe#DNA&p$£L£o 
[0 19 9] 

(2) 7?n^ F&it&®nw<Di6iiL7mitm®LZ%-rz> ? K-r &DN 

A<0^^<j@e^!)O * n - =. y V 

7, Y V? h v^f -fe* • -fe'J # v-A3(2)<^^- h ^ n AP450(CYP105D5) tMfcZixZ T 5 

/WJ^tfCLW^i^j:^ -y** • 77 -7- (5Dm-3F£ X t>*5D-lR) ^^tfL 
ffcjfc L £ (@B?iJ^<7)ie^|#-^ 4 33 J; V 1 2 #03) 0 
5Dm-3F : 5'-TTCGCSCTSCCSGTCCCSTCSATGGTSAT-3* 
5D-1R I 5' -AGGTGCCCAGCGAGATCATGTT-3' 

3 VyvmbgZ^m.LXfrB'&ZllSibZtzibK, ?1^:!«S(=C+GK Y(=C+T)^^ffl 

[0 2 0 0] 

Cl <D2n<V ^7^-7- (5Dm-3Fi3 X O^D-IR) t MM (1) T»#^Mer-11107^fe#:DN 
A£~r yfV- h i: LTiB^TPCRaSfcfi^ fc 0 PCR&E«l±. Takara LA TaqC^Sittt) i: 
PCRiiipIISmCBiometratt T Gradient) £fflv^ ^f££98lCU 20#F^ T~->;>^£50°C 

;*: § £ (Dmmft (&T\ DNA$ftf--A2 1 V^o ) 4**tf AS £ *i£ 0 CI ODM®f>t-A2{i;»fbf£1£ 

DNA©fJt-A2 £ , KlBmfr h SUPREC PCR (Sffii§*±) \Z X o X 111 L fc« 
[0 2 0 1] 

&fcf» <b *l*:DNA»ftf--A2?>*Mf2?lJ £ mm -t & K J£ & SODNA»rtf--A2 £ # £ i6 „ 7" 
9*5 K^*-pT7Blue T(Novagentt) KDNA Ligation kit ver.2(^S3i1±) £fl§v*TDN 
ABJffi--A2£&gf U ^J»BjM109*|c*^«IESILfco T > fcfi' V > (50/zg/mLK X 

-gal (5-bromo-4-chloro-3-indolyl- 0 -D-galactoside ; 40// g/mL) > IPTG(isopropyl- £ -D 
-thiogalactopyranoside ; 100/£M)*'S'trL-Broth*^*(1.0%/t^ 0.5 

0.5%NaCK 1.5%*^)*fflv>T, tittBm *M$l Ltz 0 Z 

1 L L /:fIS^SS<0 a n ^ - £ T > tf -> 'J > (50 M g/mL) Sr-g-tr L-Brothifrfr 

h O.5%0#^*X, 0.5%NaCl)T^#t7t o J*«LfcJ&RtE 

lfe*»ll*>lt#tf» K»«*y KQIAfilter Plasmid Midi Kit, QIAGENtt) 
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KDNA05Mi*HR4:fTV^ -5£*OI>NA»ffi--A2*#fco 
[0 2 0 2] 

(3) ^ n - - > ^ £ ftfcDNA»ftf--A20m*@e?!) *>#*f 

^(2)T?»^n^DMWf>Tr-A2W«a6IB^*Dlttffl*E^j»W««(PE Biosystems 377XL 

*f tt325bp-C* 4 £ "b & o (Efll*-* 2 0^837-^1161 

tz 2UM <D-7?>('?-KW&1r& DNAlfi^iJ rt s ji, ffi $ ft <D t? , fffB OPCRRJ& T? (iDNAgff fi--A 
2j&*£ 02a«0 7 v >f (5Dm-3F*3 «£ O^D-IR) \Z X *) 4Nltt£Jf M ZtifcZk. h 

[0 2 0 3 ] 

(4) DNA»f>T--A2©«jH«(J*©»*f 

TftfBcotiS *) , Mer-11107*|cft*©*Bft'fbStt*^ri-*^>/'?^KS:3- K"f *DNAO«J 
49-WEyiJ**ft5fe§*LfcO-e^ ^/<-XPCRft(«eil&X^14^. p. 591-593, 199530 «t o T 

mtmffiLfZo -T Mer-11107#^fe#DNA((l)#HB)£. K»«*(50n*l Tris-HCl.p 
H8. 5, lOmM MgCh, l\M*J*f-** W h -;V, lOOmM KCl)4»t?fllfllR03fcBainHItN Hjft«jft(50m 
M Tris-HCl,pH7.5,10mM MgCh, lmMv^* W h-;V,100mM NaCD^-CWRW^SallT? 
ttl-etlffilthtio nhtltz^mmmmWmmumff^DHk Ligation Kit ver.2&mm± 

) zm^x%E,mmkmttzo 

[0 2 0 4] 

DNA»f K-A2<Di&mmmfr h , WT© i^^^-fv- (7PIN-2FJ3 i 6PIN-2R) * 
IW Lffofc L (EWf 1 3 *3 J: 7 #ffl) o 
7PIN-2F : 5' -CCATGATCCTGCTGGTGGCCGGCCATGAGA-3' 
6PIN-2R ! 5' -CTGTTCCTCGAAGAACTCGTGGTCGGCGTA-3 ' 

£ <^2«0 ^7 -f "7- (7PIN-2Fi3 i O f 6PIN-2R) t TttfiBO g B^<fc$-fr^Mer-11107 
^fe#DNA^x^7'U- h t LTfflV»TPCRRje*fr o fco PCRJKSti. Takara LA Taq( 
^ffi3t*±)fcPCR*tipi^§(Biometra*± T Gradient) fcffiv^ ^14&98°C\ 20^ 7 — - 
U >rt#ft^68TC, 5^IWff ^2^PlrORj&35lUI|l)jgLfeo 
[0 2 0 5] 

£ <^^*> 3kbp?>* § $ ODNASlfJf (DNA®fJt-B2) fc &1. 4kbp<£>* $ $ <7>DNA$f)t (DNA 
Bffi--C2)j&*J*ttLfcj&*. -Tft<bfA, 7fcBMk»tt«r^i-*^^^^»*3- K-TSDNA^J: 
^©±1 T»E*tt *■ ^"tf DNAIB^iJ * * DNA-C* £ pTI &1$rt ? ?lS v> 0 
[0 2 0 6] 

£ <OPCam»6Kt&*3^ ?,DNAWf>T--B2iJ «£ tH)NAI|ff>}r-C2£SUPREC PCR(^?Sii1±) tC «fc o T 
EPKLfco ^^#'bftfcDNAif>T--B2^«ta ? DNA»f^--C2lCov^T^ iS^SB^iJ 
&*<7>&DNA»ffi- b&I3(2) t HflftK^* 5 K^* ? -pT7Blue T(Novagen 
*±K DNA Ligation kit ver. 2 (^r@3i*±) , *B§mjM109#J3 J: 5 K»»# * KQ 

IAfilter Plasmid Midi Kit,QIAGENl±) £fflV*T> — 5£**>#DNA»ffir*&;fco 
[0 2 0 7] 

(5) DNA»f Jt-B2(&l. 3kbpO^-f X) i3 «fc tFDNAIjt-C2(H)l. 4kbpO-9-^ X) coig^IB^iJ 

(4) -e# ib ft7tDNASffn--B2i5 X m)NAif>t-C20^^@B^J ^DNAit^SB^J^W^e (PE 
Biosystems 377XL)*JBv^ • -9"^^^ • v-^^>^i£"e^*fL^ 

o £Oi ^ iC«L36E^JO»Mff*fTV^ DNAgffJt-B2j3J:tFDNAS(f>t-C2@fi?iJ^^> lB^!j#-^2 
ftfe2329bpOffl3felByyoflMR*»fco 
[0 2 0 8] 

^0232%?* <D*-7> • y—T4 • 7]s-A(0BF)*$LmVtztZZ>, 2tl<0^ 

l±JiE# 2004-3057157 
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T searchKT*ft*Lfc*&*. 1B^J#^ 2 <^!&&420~i£&1604fc^ h * n AP450ili&vvfI 
|W|tt£;prt-£395l@07 5 yi^f>i^^>^?S«:3- K-f&ORFO^T. bpmAtv^)^ 
ff^LfCo -€-LTbpmAt±, A-154*|**»?>#)t LfcpsmAOT 5 J RE$l£tt 4 *v^ntt* 
^L(ffi|5l1467.4%)> ££>IC* h l/yhV'f-fcX • ?V -fe-7*<7>-?- b ? n AP450soy(SoyC 
) & Jfctfcfcnfc v vffl £ L ifc (*B Htt64 . 8 % ) o iOicK bprnAri^ h * n A P450 * 

[0 2 0 9] 

£ fcbpmAOi" CTat(fiB9!l#-^ 2 Oi!^1643~i^l834) Ktt3Fe-4S* ^07xVK^f 
->>Hffiv>iS|BHt«:^fi-&^ >r?*3f*3- Ki-^,0RF(^T> bpmBt Lfc„ b 

pmBT^- Ki"^, * >/N-^R(±64'f@(7)T 5 /^#>£>& D . A-1544#c/^k LfcpsmBO T 
5 y»E5flfc*fcWvMBrate*^L(ffiHte81.0%K ??>i:xfvyf7^X--t'J* 
9-A3(2)<7)-f- h?nAP450(CYP105D5)<h3i5E£*i<&T5 -/tE^|OtCTI©7xl/ K 
4r~>> ta^^tL>2>T$ y&E^JK*>JfctfcWl*v*ffiHte**L;fc(76.2%)o Z<Dtztb, bp 
mBli^fcii&JJIv^ bpmAt #fc*»fl:*fT 7 4 O 6 *ifco 
[0 2 10] 

HMtfiJ 8 : bpmA£ X Un>pmB* o^R3£&#Of|;j£ 

(1) Mer-11107;tfcg|5fc?>bpmA43 «fc jFbpmBcDM^^^i-^DNAHf^^P^ 

HM0U7 Hi3V»r»#LfcSa^|#-§-2^*Se^J4r##t-LT. 5' 5fdftfcNdeI*r>f h 
fcttfln Ltz'f? 4 ~? — 07-NdeF (5 ' -GCCCCATATGACCGAAGCCATCCCCTACTT-3 ' I @£^J#^" 1 4 # 
JSQiJJlW *»K:SpeI*M hZitMLtz^^J v-07-SpeR(5 , -GCCACTAGTGCTAATCGTCGG 
TGACCGCAA-3* : Efll#* 1 5#JS) *BtthLf^* Lfco >fcK> Z.<D2mO"7? t- (07-Nd 
eF*3 i £>*07-SpeR) t MMW 7 (1) T#^Mer-11107^-fe#DNA^ T^^U- h t Lrm^ 
TPCRRJSSrffofco PCR^J&fi, Takara LA Taq(Mditt) fcP(^«S«(Biometratt T 
Gradient) fcfflv^ 3Ett*98lC, 20^. 'J > ^i#S£68°C. -5 2g:BfO 

RjS4r30iI^»3dILfco 
[0211] 

£ O^*, bpmAiS j; tfbpmBfc^tr ftl. 5kbp(^>7C § £ ODNAWffi- (J2JIT\ DNASrJf -D2 tv^ 
) -hmm Zfitzo - «5PCR*IMlRJESiR^ <bDNADf>t-D2^SUPREC PCR(SSjttt) «fc o T H JR 

[0 2 12] 

(2) KpTC-D07O#tg 

pT7NS-CamAB(PCT/JP03/04609) &H$ffi?£(50mM Tris-HCl,pH7.5, lOmM MgCh, lmM;/^* 
^ W h - ;v , lOOmM NaC 1 ) * T'HI WLBmdel t Spel J: *) Mfc L T 7 9 * 5 K b» * » 
7to l^#H-ir^(l)T#7^DNAifM--D2^SlJPI^*NdeItSpeITmfkL. #fc*lfcDNA»rJt-D 
2<9$Hfc%£-/7*5 K$Hb%££> DNA Ligation Kit ver.2(£«3i) £fl§v*Tjfc|&L;fc 
o itlCiot, bpmAiSitFbpmBOM^^rt^^^i-^DNASfM-^i:. 77*3 KpT7N 
S-CamMLtfm&iZtitzm9.5kbp<D*r4 X<D7?X 5 K(7*7^? KpTC-D07 1 #1" S ) 

[0 2 13] 

(3) ^:»W^K«E!ft«fflL21(DE3)/pTC-D07OW» 

HIT* (2) tif 1^7*7^5 KpTC-D07 T , *»1SBL21 (DE3) 3 > V T > h -b ;V (No 
vagentfcJfcJ&WEJfeLfco iUt, 7*5^ 5 KpTC-D07T^Ki£m$^^7C^ffiBL21(DE 
3)/pTC-D07#fc£#fc o 
[0 2 14] 

mmm 9 : bpmAis «fc tfljpmB * & Uv^n?^ K^^%11107 

BO11107D^O^m 

**^IJ 8 (3)T#fc5g®te^MBL21(DE3)/pTC-D07*i3 X y f BL21(DE3)/pT7NS-CamAB 
*03tU*j»«4:T>Vf ">U >50^g/mL^#tfL-Broth^(1.0%/^ hh'J/hV, 0.5% 
S-Sr^^X, 0.5%NaCl)3mLOA-5/il5mL#O^l : ^1t®L37'CT20^FMi: ^^«L 
7t 0 £O®#ig«i£O500^L£7> >50A*g/mL*^trL-Brotbf&»(1.0%^^ h h 

m«E# 2004-3057157 
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U:/h>\ 0.5%mn^*X. 0.5%NaCl)50inLOAofc250inI^>=^:7 7;*3KffimL32 
t;-e4^WSfc -9J§*Lfe^ lOOmM IPTG(isopropyl-/?-D-thiogalactopyranoside)£50 
//U 80mg/mL 5-7 5/ UT^'J ^^^50^ UB&j&fln U 32*CT?5li#IHH5fc "SigfcLfco # 
fcftfc**ft*»'WM*(5000rpnu 10#BJ) U fc„ ifrfclOOmMU J'BMfcftifc 

(pH6.1)1.75«LJCjRfllU £^80%^'; -b n - ;v£250^ L, 40mg/mL v^n?^ K^fb 
^11107B«:12.5^L»L^o LT#^*i£^&SUS}££28'C. 24l$mR&$i2:jfc 
o Rt£fc400 pL* * * S - )VmQ> p LT?tt tB L . HPLCTr^n^ K3vfb£-$mi07B:j3 «fc £>* 
11107DO*:=SrSiJ^L7to -e-OS0^*=S:^ 6 tc^-fo HPLCO^Lv^#^Jl^T^ 

[0 2 15] 

^*f*« I Shimadzu HPLC lOAvp 

:Develosil ODS UG-3( $ 4.6mm X 250mm 3/*m) 
: 45%~55% ^ 9 J (0-5530 

55% ^ */-;W5~ 13550 

55% -70% ^ */-;W (13-17550 

70% ^ * y (17-21550 

45% / (21 -25530 

: i.w# 

tfctfi I UV240nm 
-fJ'^x^ya : 5/u L 

*7A£S : 40*C 

5>#f0#H9 : 2555- 

f*#^FF B 1 : 11107B 12.253" 

11107D 4. 255* 
[0 2 16] 
UK6] 



mg/L 


BL21 (DE3) /pT7NS-CamAB 


BL21 (DE3) /PTC-D07 


11107B 


162 


156 


11107D 


0. 00 


0. 78 



[0 2 17] 

£OiKr*^ =f y h n-^^*4^»BBL21(DE3)/pT7NS-CamABJ|*-T?(i*r ^ n 9 <T K9Mb 
^#11107D<7) fcf- * lift hilti;fr^tz<n \Zfi Lt> bpmAiS «fc EJ^pnB£^trBL21(DE3)/pTC- 
D07*T?tt, n5-f K^b^lll07DOt o -^^#^tLfc o ^<7)iiJ:^ bpmA^5 <£ 
tKbpmB^v^ n =7 << K*'fb#%11107B^e>11107D^OgEjfetcM#LTV^-5 £ t 

[0 2 18] 

HMM 1 0 I A-1560* (FERM P-19585) fiS&HE^O^IB^JO&Je 
(1) A-1560»rfe#WDNAOp§g 

^J^**0.4%, *#i**l%*k&4lgifcfc:A-1560#&&ttU 2 
8t;, 3BW^f*Lfco #£>*ifcig*il££3000rpnu 10^M«^ fCWfl:**ie>?to -£?>W 
fl^£>Blood & Cell Culture kit(QIAGENfr) £ffl^T%fe#DNA£p$£ L£ 0 
[0 2 19] 

* YV 7° h v ^ -teX • *'J*7 -A3 (2) (D-f- Y9u AP450(CYP105D5) t }t;££ ti& 7 $ 
ymW.n^^KLX&.TOX 3 )^^ • ~f<9 4 (5Dm-3F;i3<J: O^Dm^R) fc^ifL 
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5Dm-3F I 5'-TTCGCSCTSCCSGTCCCSTCSATGGTSAT-3' 
5Dm-2R : 5' -CTGGATSGTGTCSCCSGGYTT-3' 

[0 2 2 0] 

£ «2tO/7 -f-r- (5Dm-3Ffe «t tT5Dm-2R) t TitnSU) T#fcA-1560^%fe#DNA 
£-r>7 e l'- h tLTfflv^-CPCRRjeSrffofeo PCRRJSti. Takara LA Taq(^Mdt*±) fcP 
CRi§ipI§ie(Biometratt T Gradient) &Jflv» % fEtt*98lC, 20fJ>IBK T--'J>^^50'C 
> ffS^reS-C, 30U?Wff-5 3SB<OR(c:vS:35iaiftO>SLfeo foft*, &J750bp<7> 

* § £ ODNAiffM- (JUT, DNASff>i*-A3 v> ) ^ifipl $ tl£ 0 - ODNAItfJt-A3tt>JcBMbflra 
W^Kfc a- V^ZdMV—Ufr-e&Zmtfetf^o PCRRlSfc-CHMBLfc 
DNASf /t-A3 * , h SUPREC PCR (S»$£tt) \Zt o X d J|X L tz 0 . 

[0 2 2 1 ] 

&\z&bixizmttK-kz<o&mm*m%i-tz> fcj£&*oDNA»rtf--A3*w* :/ 

7^5 K^**-pT7Blue T(Novagentt) KDNA Ligation kit ver. 2(^?@3ttt) V^TDN 
A»ffi--A3*$fcJgU «mjM109^ (Stratagene1±) £^JH6»Lfc 0 f^t> 7>bv 
V >(50/*g/mLK X-gal(5-bromo-4-chloro-3-indolyl-£-D-galactoside ; 40^g/mL) x IP 
TG ( i sopropy 1- £ -D-th i ogal actopyranos ide ; 100 n M) £ ^ tf L-Broth^5c^lfe (1 . 0% ' < ? 
bf'J/f^ 0.5%mM^*X. 0.5%NaCK 1.5%*^) *JBv>T. JBJHe»S*t7fc:*:J§ 
W*«^Lfco -9 L T^Ht L /:ffMgI^II O n n ^ - ^ T > t° v U > (50 ^ g/mL) £ 
-g"tfL-Broth^#:i#tfi(l%/^^ hb';^h>, 0.5%##^**h 0.5%NaCl)T-ig*L£ o 
^mL7t^K^^mom^'b7 P 7>!. 5 K«*** h (QIAfilter Plasmid Midi Kit, 
QIAGENtfc) $:|§V^T'/7^? KDNAO^«lfl!«*^V> % — j£*ODNA»ftf--A3£W7fco 
[0 2 2 2] 

(3) * n - - y if $ ^feDNABfjt-A30^l6IE^J(75»*f 

W«(2)t?W^fLfcDNAWM"-A30tt»E^J*DNA««K^J»*f^*(PE Biosystems 377XL 

ift^ PCRRj^^li«$^7tDMWr^--A3»±«5ftactt-C#5j750bpfc«l^$^fc^ m^@e?ij^ 
*fOM^. iEiStc l±741bpt?* 4:i#?J^!:4ofc (1B^J#^- 3 ^m*616~^1356 
#JS) o ? n - n > ^ $ tt7tfrfB0741bpODNA@S?iJOM3g \z lilrlBOPCRRJSOB* K&M L 
iz2%m<D-f°? 4^-Ktifc^%mhWmtf%>i& £ tlfcOt?, lt<rfe<7)PCRRjST-}iDNA8iftf--A 
3tf ? £ <D2mm<0 -fy^-?- (5Dm-3FiS £ O f 5Dm-2R) «fc I) £ Jtf 4B $ C fc tf^ <b 

[0 2 2 3] 

(4) DNA»r^-A30jaffi«J*©»#f 

frlB<^ £ is 19 „ A-1560*a*<7)7Xm^tt^*i-^^>^^^K^3- K-r-g,DNA<^^ 
lft@2W&5e$fr*:<7>-TM Wn'-XPCR&OHBJ&I^U^ p. 591-593, 1995#) «fc ot, 

nm^fLfZo -f%:t>*>, A-1560«fe#DNA((l)#FB)£. BR««t(50n*l Tris-HCl,pH8.5, 
lOmM MgCh.lmM^?-*;*. W h -fr, lOOmM KCl)«t«^^V>-C©J|JR^BamHIt?, US«(10 
mM Tris-HCl,pH7.5,10mM MgCh, lmll^*X W h ^l'i3V^-r$IJ^*KpnIT\ H& 
W$.(50nM Tris-HCl,pH7.5, lOmM MgCh, lnM^*-** W h-^.lOOmM NaCl) ^t'iSV^T 
«HR**SalIt?-€-*L-r*L^bLfco »?>*ife#«0IR«*^D»fDNA»rM-4rDNA Ligation Kit 
ver . 2 (SrS^tt) S: ffl X i BUtftf b $ *fco 
[0 2 2 4 ] 

jlfe^, DNAgff>Hr-A30ia^ie^|^ ^ ^ JWT© J: ^ ^7"^ -i v - (5PIN-2Fi3 «t 0 ? 6PIN-2R) * 

5PIN-2F : 5' -CGGAATCCACCAGTGCCTCGGCCAGAACCT-3 * 
6PIN-2R : 5' -CTGTTCCTCGAAGAACTCGTGGTCGGCGTA-3' 

miE#2 004-3057157 
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>X K £ <D2W.<?> X ^ << -7 - (5PIN-2F^3 J; tK6PIN-2R) t m 15 O g SSit^efb $ *fc A-1560^ 
^fe^DNAfcx^XV- h t LXm^X?CRKfc*fi^tz 0 PCRRJSli, Takara LA Taq(S: 
Mitt±)tPCRiiiliIM(Biometra1± T Gradient) £fflv^ 3514 £9810. 20#^, T--'J 
^ X t#«^68TC, 543*fflfT "5 2S»ORJ&35lHlift «9 jg Lfc c 
[0 2 2 5] 

£ &4. 5kbp<75^c § $ <7)DNABff>i" (DNA©f>i"-B3) £ ^3. OkbpO;*; # £ ODNAKfM" (DNA 

®f>t-C3 1 mi. 7kbp<D* £ $ ODNAffif^T* (DNAKf>t-D3) 7&*i#i|ig L 3fc*«, C *i <b Ji, *BWbi&14 
«r * ^ ^ It * a - Ki* * DNA33 «£ XFZ<D±M t TsfElIM * # tt DNAg£?iJ S: S DN 

[0 2 2 6] 

c <o?cmmB.J&%Lfr bwm)i-B3& x uhmmft -C3& x vmmfr-mtsmEc pcrcs 

ffijttt) i o T 0JR L fco <b *LfcDNA»ffi--B3i3 <£ 0 ! DNABrfi--C3*3 i D J DNA©fM"-D3 

j*5 K^^^-pT7Blue T(Novagen?±K DNA Ligation kit ver. 2(M*t*±K ^JWttJMlO 
9*j3j; ^7^5 K»«*y MQIAfilter Plasmid Midi Kit,QIAGEN*fc) tm^X, — j£ 
^0&DNAffiffi-&#fco 
[0 2 2 7] 

(5) DNA®fM*-B3 (&4. 5kbp<W X) % DNAglrtf--C3 (&3. 0kbp<D^ X) is J: tfDNA»Nt-D 

3 (ft i . 7kb P o << x) <om&mm <o mm 

ffll (4) T*# <b tL^DNA8ffM--B3, DNA»f>T--C3i3 X 0T)NA®f>T--D3Om*@fi?iJ £DNA*£*BB?iJ 
»#f£lg(PE Biosystems 377XL)£ffl^ % X'f * - 5 9 - • 9 • ~>-*a^* 
ffiT?«MffLfco £0*3 fcJ»»EyijO#*f«rffV^ DNAISrJt-B3^ DNA»fM*-C343 J: OT)NAWf 
tf--D30ffi?!)0 @B^iJ#-^3 ^^$tL7tl860bp04£*@e^JO|f#^#^o 

[0 2 2 8] 

£O1860bp*O*-X> • V -r'-f • 7V-A(0RF)*tfcgRLfcfc£*, 2S«0* 
K$*LTV>*£ t^JWLfco C*i£>0* W??«07S /m@£?'J£BLAS 
T searchKT&sifL IE^J#-f-3 0^172~^1383tC^ h * n AP450£:i£WB 

^tt*tf4404iO75/^?)ft4^^^S^3 - Ki--2>0RF(J£1.T\ tpnAfc v*-? )d* 
#£LXc 0 -eL--CtpmAt±. * hwyh-vf-feX • -fc'J *9-A3(2)0^- h * u AP450(CYP1 

05D5) ta^$ttar 5 ;mmniz-mi> ^mmm^Lim 111477.4%), A-i544#^<b 

JMILfcpsmAOT 5 ySiE3?!l^iS5^ffi|BHt«:^rLfc(ffiratt76.6%)o ClOC h^fbtpmA 

h * o ap450^ ^o*afc-fkat*«r 3 - K-taafi^-efca pTtl14^v^#x. £ tt 

[0 2 2 9] 

4 7ttpmAO-T CTHE (BBflJS-JS- 3 0^1399~iS^1593) Kfi3Fe-4S* >f X07 * V 
v>^SSv^IWItt^^-t-^^ >s*?M*x- Ki-^)0RF(mT^ tpmBi: v>3 )^ s #ft Ltz 0 t 
pmB7& s 3 - Ki-^g, 9 * K(±651@07 5 7 ^ ^ ^3 > A-1544«c*» LfepsmBO 7 

^ ^BRHB^!lt*<)ftv>ffiratt*5firL(*Rtt81.0%)^ XM/yh-7^wfe'J ^7 -A3 
(2)0^ h^nAP450(CYP105D5)fca^$tL^,7 5 ^mSS^IOi"CT^0 7i ^ K*'>> 
k*il§*i4 7 5 y»HByiJt:<>1ftv^rattS:^rL.fc(82.5%)o ^<Otzt>, tpmBfimT-fwi 

[0 2 3 0] 

1 1 : tpmA33 X l^tpmB^ ^ o^®|g^#0^ 
(1) A-1560*fi*OtpmAi3 «t rFtpmBOW^Sr^-t-^DNAISfM-OPft 

1 0 lcj3V>r»*f L^iB^J#-^3 0^HIS^J«:##lwLT, 5' ^KNdel^M 
h ^#*n L/i X9 ^-tpm-NdeFCS' -GGCCCCATATGACAGACACGACAGACCTGA-3 ' : @2?!j#-^ 1 
8 #fi?,) is X Z?5' 5fe^lCSpeI^-r h fcttflD Ltz-7? -i ^-tpm-SpeR(5'-GCGCGACTAGTCCCCC 
TACCCGTCCTCGGA-3* : iE?0#-^ 1 9#M)*KW-Uf^JftUfco £02^0X7 >f ^~ ( 

tpm-NdeFi3 <t tpm-SpeR) tUMM 1 0 (l)T»#/iA-1560#^fe#:DNA^x>X^- hit 
Xm^XFCRRBZfrvtZo PCRRjSf±, Takara LA TaqC^Sittfc) tPCRl#*S^e(Biometr 

miE# 2004-3057157 
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att T Gradient) «rfliv> % $z&Z98X:, 20#W> U > 7 t#S£68*C> 2:frH^T?2 

& m <n m& * 3 o m m n m l ^ 0 

[0 2 3 1 ] 

Cl tpmAiS J: ^tpmB^-^tr^l. 5kbp?>;*; § $ <DVHAMfr i&T, DNAgJr>T--E3 1 V> 7 

)7& ? iiili$nfCo - OPCRiiipIRj£»^DM$ffr-E3£SUPREC PCR(^Mf±) £ o 

[0 2 3 2] 

(2) 7^*5 KpTC-tpmAB<Dfl||£ 

pT7NS-CamAB(PCT/JP03/04609) ^Hi®«f^(50niM Tris-HCl,pH7.5, lOmM MgCh, luMiS-?-* 
Xl/'f h - )l< , lOOmM NaCl ) * T'flJ |5SS*NdeI t Spel J: »9 Mlt 1X^775 KMfttJ £ # 

o mm. K 1tf*S ( 1 ) £DNA®r H--E3 £ $IJ RI@£!ftNdeI t Spel t?M'ffc U # <b *l fcDNAHiJf fi"-E 
3om-fk^t^7X5 VffiimtZ, DNA Ligation Kit ver. 2(^@it) ^fflv^TiS^ Lfc 

S-CamABt75 ? iiM$tLfv:^9.5kbp<^-9-'f X<7)7°7^ 5 K(7°7^5 KpTC-tpmAB t #1" & ) 

[0 2 3 3] 

(3) ^cMmff^«^m*BL21(DE3)/pTC-tpmAB<7)pig 

*ife$ll 1 (2)-CPMLfc"/9X5 FpTC-tpmAB£fflv>T, *J|§mBL21 (DE3) n > fcf-r > 
(Novagentt) £^K3S#I Lfz a ^Ht, 7:7 * 5 KpTC-tpmAB-e^5Mg» $ ftfzjz 
ABBL21 (DE3) /pTC-tpmAB*fc * # 7t 0 
[0 2 3 4] 

HJfeflll 2 ! tpmA^itFtpmB^^o^JJim^S^^^^i^lllOTBOlllOTD^O^^ 
OTl (3) -C#£0®$£&:*:JMBL21 (DE3)/pTC-tpmAB*> £ £ OT^l (DE3)/pT7NS-CamAB 
*<7)^a#^T>e->V >50yug/mL*^tfL-Broth^jfe(1.0%^^ h 1> 'J 7 s h ^> 0.5% 
X, 0.5%NaCl)3mL^Aofel5mL#O^«tCfitML37TCt?20^FMiii: 7&mL 
£ 0 i<7)^#^^^500^L^T^ tf'>'; ^50^g/mL^-^"tfL-Broth^«l(1.0%/ < f^ h h 
'J^h>, 0.5%^e^^rX. 0.5%NaCl)50mLc7)Xo^:250mL#^)=^-7 7X3^aBL32 
*C"C4B#Kl^t 7 LfcfzL lOOmM IPTG(isopropyl-y9-D-thiogalactopyranoside) £50 
fxU 80mg/mL 5-7 5/ l^'J >®«:50,« LMfrmil U 32 < C-e5B#(?3ig t ? ig* Lfco # 
^£^««^L,vfrJlt(5000rpnu lOfrK) t> M£&iSJ6£o - *l£l00mM>J >mmmm 
(pH6. l)1.75mUC MiiU ^^^80%^^ -fen -;l/£250/<U 40mg/mL 11107B&12. 5^ 

-;V600^LT*fflffiL, HPLC-C11107Bj3 J: ^1110700*^111^ Ltz a ^Oli^^S^ 7 K 
7Fir 0 ttz, HPLCO#Lv>#^&mTK^-t-o 
[0 2 3 5] 
ftWmW. : Shimadzu HPLC lOAvp 
13*7 2* iDevelosil 0DS UG-3( 0 4. 6mmx250mm 3/4 m) 
I 45%~55%^*y-M0~5#) 
55% * 9 (5-1353") 
55% - 70% ^ * 7 - ;V (13~ 1753-) 
70% p< 9J—fr (17~21#) 
45% p< (21-25^) 
8K& : 1.2mL/# 
tfeffi I UV240nm 
«f >yx^y a >^fi : 5//L 
#9 Aiajg : 40TC 

«-*fi*m : 25^ 

{£*#H#fiS : 11107B 12.2^ 
11107D 4.23- 
[0 2 3 6] 
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1^7] 



mg/L 


BL21 (DE3) /pT7NS-CamAB 


BL21 (DE3) /pTC-tpmAB 


11107B 


141 


128 


11107D 


0 


18 



[0 2 3 7] 

3 > h n-^^abS^»WBL21(DE3)/pT7NS-CamAB«c-T?«11107D© tT- * t± 
#?)^^^ofeOt:^LT, tpmA*5 J: O f tpmB^#tfBL21(DE3)/pTC-tpmAB*T-(±. 11107D 



mSE# 2004-3057157 



#12 0 0 3 -3 9 6 8 2 8 V : 1/ 

[mm] 

SEQUENCE LISTING 
<110> Mercian Corporation 

Eisai Co. , Ltd 
<120> v^D7>f K^b-MbOjJtBtft^BB^'t'ADNA 
<130> 103EZ007 
<160> 19 
<210> 1 
<211> 3793 
<212> DNA 

<213> Streptomyces sp. 

<220> 

<221> CDS 

<222> (1322) .. (2548) 

<220> 

<221> CDS 

<222> (2564).. (2761) 
<400> 1 



ctgcagctcg acgtgcgggt cggacttcac gttgaagtac cagaccggat gcttgggcgc 60 

accgcccagc gaggcgaccg ccgcgtaact cccctcgtgc tcgacccgca tcagcggcgt 120 

cttgcggatc tttccgctgc gcgcgccccg ggtggtgagc acgatgaccg gcagcccggt 180 

gtcccgcagc gtggtgccct tggtgccccc ggaactctcg tacagctcga cctgctcgcg 240 

cacccactgc gtcgggctgg gctcgtactc gccctcaagt ggcaagggat ccgtctcctt 300 

cgtcggtccg gcggatggtg ctccggacgg tcccaactcc cgcggccgcc cggatcatcc 360 

gtaccgcatg ccccttcgcc cgagcgggtg atcaccgttc cggccatccg gtcgtccgca 420 

ccgcgagcac caggatcacg gcgctggaga gcagggccgt gaccagccgc ccccggtggc 480 

ccgtcagggc gcgacccagc agcgcgcccc cgcccgccag cagtagctgc cagctcgcgg 540 

acgcggcgaa ggccgccgcg gcgaacaccg cccgtttcag cggccgtgcc gcaccggcgg 600 

cgccgctgcc gagcaccagc gccacgaagt agaccaccgt catgggattg agcagggtga 660 

tcccgagaag gccgagataa gcccctgccg cgcctggaac cggccgttcc gggcgggtgg 720 

tgagccgatg ggcgcggtac tgccgcaggg cgagcagcgc cgcccgcagc gcgagcaccg 780 

cgaggaccag cgccgaggcc cagcgcagcg ggtccagcac cggccgcagc tgtgccgcga 840 

gggcggcgcc gcccacggtc gcgagcagcg cgtacagccc gtcggccgtg gcgacgccga 900 

gcgccgccga ggcgccggtg cgcagcgagg tgcgggcggt gagggagacc agataggtcc 960 

cgaccgcgcc gacgggcacc gcgatgccgt acccggcgag caggcccgcg agcagcgcgc 1020 

ccgtcacggg cgtgcgggac tggttcctcc ggggacggcg gggctgctgt cggcccggca 1080 

ccgcgggggc ggtggcagcg ggcgtcggca ggagggaggc tgtaggaggc atgggccgat 1140 

cctggggccg ccgcgcccgc accggcaaat gaattacggc gcgttccagc ccccggccgg 1200 

ctcgctcttc ggccacttca ccgcgtacgg cgatctggcc gaacttgctg tcgccccata 1260 

ggtgcctcgg gcatctaatg aagatcggca cgacgcacct cttcgtctgc gaggtctttc 1320 

c atg acg gaa ctg acg gac ate acc ggc ccg ggg acc ccg gec gaa 1366 
Met Thr Glu Leu Thr Asp He Thr Gly Pro Gly Thr Pro Ala Glu 
15 10 15 

ccc gtc gca ttc ccc cag gac cgc acc tgc ccc tac cac ccc ccc acc 1414 
Pro Val Ala Phe Pro Gin Asp Arg Thr Cys Pro Tyr His Pro Pro Thr 

20 25 30 

gga tac ggc ccg ctg cgc gac ggg cgc age ctg tec cgc gtc acc etc 1462 
Gly Tyr Gly Pro Leu Arg Asp Gly Arg Ser Leu Ser Arg Val Thr Leu 

35 40 45 

ttc gac ggc cgc gag gtc tgg atg gtc acg ggc cac gee acc gee cgc 1510 
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rne 


Asp 


uiy 


Arg 


pin 
ulu 


vai 


irp Met 


Vo 1 

vai 






oU 








00 




gcg 


ctg 


etc 


gcg 


gac 


ccc 


egg ctg 


tec 


A 1 o 

Ala 


Leu 


Leu 


A 1 « 

Ala 


Asp 


rro 


Arg Leu 


oer 




00 














ttc 


ccc 


gtg 


ccc 


acg 


gee 


cgc ttc 


gcg 


rne 


rro 


Vai 


rro 


lhr 


A 1 - 

Ala 


Arg rne 


Ala 


OA 

oU 










OO 






gcg 


ctg 


etc 


ggc 


gtg 


gac 


gac ccg 


gtc 


A 1 o 


Leu 


Leu 


PI XT 

uiy 


v„ 1 

vai 


Asp 


ASp rro 


vai 










i nn 
1UU 








atg 


ate 


ccg 


teg 


ttc 


acc 


etc aag 


cgc 


Met 


i ie 


rro 


oer 


rne 


inr 


Leu Lys 


Arg 








lie 

lit) 








1 OA 
1Z0 


_ j. _ 
ate 


cag 


egg 


acc 


gtc 


gac 


ggg ctg 


ctg 


lie 


(jln 


Arg 


lhr 


Vai 


Asp 


uiy Leu 


Leu 






loU 








loo 




ccg 


ccg 


gee 


gag 


ctg 


gtc 


tec gee 


ttc 


rro 


rro 


A 1 o 

Aia 


pi ii 

ulU 


Leu 


Vai 


A 1 « 

oer Ala 


rne 




1 AK 
140 










loU 




gtc 


^ 4- v-» 

ate 


tgc 


ggc 


ctg 


etc 


ggc gtg 


ccg 


vai 


i ie 


Cys 


PI TT 

uiy 


Leu 


Leu 


P 1 TT V~ 1 

uiy vai 


rro 


lou 










loo 






gag 


gaa 


cag 


tec 


cgc 


acg 


ctg ctg 


cgc 


Pin 

ulU 


ulU 


Pin 

uin 


oer 


Arg 


inr 


Leu Leu 


Arg 










loU 








caa 


ggg 


gcg 


cgc 


gag 


egg 


etc gag 


gag 


Pin 

uin 


uiy 


A 1 o 

Aia 


Arg 


pi ii 

ulU 


Arg 


T i PI*-. 

Leu ulu 


pin 
ulu 








1 OK 

iyo 








OAA 


gac 


aag 


gag 


egg 


cag 


gee 


gaa ccc 


ggc 


Asp 


Lys 


(jlU 


Arg 


pi„ 
bin 


Ala 


Glu Pro 


A i 

Gly 






91 A 

Z1U 








215 




gtc 


cac 


cag 


egg 


ctg 


cgc 


acc ggc 


gag 


vai 


HlS 


p i 
bin 


Arg 


Leu 


Arg 


Thr Gly 


Glu 














zoO 




gcg 


ctg 


gee 


gtc 


_ j_ _ 
ate 


ctg 


etc gtg 


gec 


Aia 


Leu 


A 1 o, 

Ala 


vai 


T 1 a. 

lie 


Leu 


Leu Vai 


Ala 












OA C 

^4o 






atg 


ate 


j- _ ^ 
tec 


etc 


ggc 


acc 


tac acg 


ctg 


Met 


lie 


oer 


Leu 


PI -TT 

uiy 


lhr 


Tyr Thr 


T _„„ 

Leu 


















gee 


gag 


ctg 


cgc 


gec 


gac 


ccg gcg 


ctg 


Aia 


ulU 


Leu 


Arg 


A 1 o 

Aia 


A ~« 

Asp 


rro Ala 


Leu 








97c 

^/o 








9QA 


ctg 


atg 


egg 


atg 


etc 


teg 


ate gcg 


gac 


Leu 


Met 


Arg 


Met 


Leu 


Ser 


T 1 A 1 * 

He Ala 


A 

Asp 






290 








295 




gag 


gac 


ate 


gag 


ate 


gee 


ggc gec 


acg 


Glu 


Asp 


He 


Glu 


He 


Ala 


Gly Ala 


Thr 




305 










310 





inr 


uly 


HlS 


Ala Thr 


A 1 

Ala 


Arg 










/•A 

60 








acc 


gac 


cgc 


acc etc 


ccg 


ggc 


1558 


inr 


Asp 


Arg 


Inr Leu 


Pro 


A 1 

Gly 








75 










gee 


gtc 


Cgc 


gac egg 


egg 


gtg 


1606 


A 1 « 

Ala 


Vai 


Arg 


Asp Arg 


Arg 


TT I 

Vai 






AA 

90 








95 




cac 


cag 


acc 


cag egg 


egg 


atg 


1654 


TT * 

HlS 


Gin 


Inr 


A 1 — A 

Gin Arg 


Arg 


Met 




1 AC 

lUo 








1 T A 

110 






gcg 


gec 


ggg 


ctg egg 


ccc 


acc 


1702 


A 1 « 

Ala 


A 1 _ 

Ala 


Gly 


T A 

Leu Arg 


Pro 


Thr 










125 








gac 


gcg 


atg 


ate gag 


aag 


ggg 


1750 


A 

Asp 


A 1 _ 

Ala 


Met 


He Glu 


Lys 


Gly 










1 A A 

140 








gee 


ctg 


ccc 


gtg ccc 


teg 


gtg 


1798 


A 1 _ 

Ala 


Leu 


rro 


Vai Pro 


Ser 


TT 1 

Vai 








ICC 

155 










tac 


gee 


gac 


cac gag 


ttc 


ttc 


1846 


Tyr 


Ala 


Asp 


His Glu 


Phe 


Phe 






1 TA 

170 








175 




ggt 


ccc 


acg 


gee gee 


gac 


teg 


1894 


Gly 


Pro 


lhr 


A 1 ~ A 1 

Ala Ala 


Asp 


Ser 




1 OCT 

loo 








190 






tac 


etc 


ggc 


ggg ctg 


ate 


gac 


1942 


Tyr 


Leu 


Gly 


A 1 T 

Gly Leu 


T1 

He 


Asp 










205 








gac 


ggc 


gtc 


ctg gac 


gac 


etc 


1990 


Asp 


Gly 


Vai 


Leu Asp 


Asp 


Leu 










220 








ctg 


gac 


egg 


cgc gac 


gtg 


gtg 


2038 


Leu 


Asp 


Arg 


Arg Asp 


Vai 


Vai 








235 










ggg 


cac 


gag 


acg acc 


gec 


aac 


2086 


Gly 


His 


Glu 


Thr Thr 


A 1 

Ala 


Asn 






OCT A 

250 








255 




ctg 


egg 


cac 


ccc ggc 


egg 


ctg 


2134 


T 

Leu 


Arg 


TT' „ 

His 


Pro Gly 


Arg 


Leu 




Zoo 








270 






Ctg 


ccc 


gec 


gee gtg 


gag 


gag 


2182 


T _ 

Leu 


Pro 


A 1 

Ala 


Ala Vai 


A 1 

Glu 


A 1 

Glu 










285 








ggg 


ctg 


ctg 


cgc ctg 


gec 


ctg 


2230 


Gly 


Leu 


Leu 


Arg Leu 


Ala 


Leu 










300 








ate 


egg 


gec 


ggc gag 


ggc 


gtc 


2278 


He 


Arg 


Ala 


Gly Glu 


Gly 


Vai 





315 
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ctg 


ttc 


tec 


ace 


teg 


ctg 


ate 


aac 


cgc 


gac 


gag 


tec 


gtg 


ttc 


gac 


gac 


2326 


Leu 


Phe 


Ser 


Thr 


Ser 


Leu 


He 


Asn 


Arg 


Asp 


Glu 


Ser 


Val 


Phe 


Asp 


Asp 




320 










325 










330 










335 




ccc 


gac 


ace 


ctg 


gac 


ttc 


cac 


cgc 


tec 


acc 


cgc 


cac 


cac 


gtg 


gec 


ttc 


2374 


Pro 


Asp 


Thr 


Leu 


Asp 
340 


Phe 


His 


Arg 


Ser 


Thr 
345 


Arg 


His 


His 


Val 


Ala 
350 


Phe 




ggt 


ttc 


ggc 


ate 


cac 


cag 


tgc 


ctg 


ggc 


cag 


aac 


ctg 


gec 


cgc 


gec 


gag 


2422 


Gly 


Phe 


Gly 


He 
355 


His 


Gin 


Cys 


Leu 


Gly 
360 


Gin 


Asn 


Leu 


Ala 


Arg 
365 


Ala 


Glu 




ctg 


gag 


ate 


gec 


ctg 


ggc 


acg 


etc 


ctg 


gag 


egg 


etc 


ccc 


ggc 


etc 


egg 


2470 


Leu 


Glu 


He 
370 


Ala 


Leu 


Gly 


Thr 


Leu 
375 


Leu 


Glu 


Arg 


Leu 


Pro 
380 


Gly 


Leu 


Arg 




ctg 


gec 


gcg 


ccc 


gec 


gag 


gag 


ate 


ccg 


ttc 


aaa 


ccc 


ggc 


gac 


acg 


ate 


2518 


Leu 


Ala 

385 


Ala 


Pro 


Ala 


Glu 


Glu 

390 


lie 


Pro 


Phe 


Lys 


Pro 
395 


Gly 


Asp 


Thr 


He 




cag 


ggg 


atg 


ctg 


gaa 


etc 


ccc 


gtg 


acc 


tgg 


taa 


gaggctctgg tc atg cac 


2569 


Gin 


Gly 


Met 


Leu 


Glu 


Leu 


Pro 


Val 


Thr 


Trp 










Met His 




400 










405 


















410 




ate 


gac 


ate 


gac 


aag 


gac 


cgc 


tgc 


ate 


ggc 


gec 


ggc 


cag 


tgc 


gcg 


ctg 


2617 


He 


Asp 


He 


Asp 
415 


Lys 


Asp 


Arg 


Cys 


He 
420 


Gly 


Ala 


Gly 


Gin 


Cys 
425 


Ala 


Leu 




gec 


gec 


ccg 


ggc 


gtg 


ttc 


acc 


cag 


gac 


gac 


gac 


ggc 


tac 


age 


acc 


ctg 


2665 


Ala 


Ala 


Pro 
430 


Gly 


Val 


Phe 


Thr 


Gin 
435 


Asp 


Asp 


Asp 


Gly 


Tyr 
440 


Ser 


Thr 


Leu 




etc 


ccc 


ggc 


cgc 


gag 


gac 


ggc 


ggg 


ggc 


gac 


ccg 


atg 


gtc 


egg 


gag 


gcg 


2713 


Leu 


Pro 
445 


Gly 


Arg 


Glu 


Asp 


Gly 
450 


Gly 


Gly 


Asp 


Pro 


Met 
455 


Val 


Arg 


Glu 


Ala 




gec 


cgc 


gee 


tgc 


ccg 


gtg 


age 


gee 


ate 


egg 


gtg 


acc 


gaa 


ccg 


gec 


ggc 


2761 


Ala 


Arg 


Ala 


Cys 


Pro 


Val 


Ser 


Ala 


He 


Arg 


Val 


Thr 


Glu 


Pro 


Ala 


Gly 




460 










465 










470 










475 





tga ggcggggccc ggcggccgcg gcccgctgcc gggaccgccg ttcccagttc agtagg 2820 



gtcgtgcgat gacctcacag geegggaage ccttcctcta cgtcgtcgtc tgcgcggccg 2880 

ggaccgccgc cggagtcacc aegctgateg gcgccgccca ggegegggge tgggaggtgg 2940 

gggtcctggc cacgccggtg gcgatgggcg ggttcttcga cacggctgcg gtcgaggaga 3000 

tgacgggccg gcccatccgc tcggcctggc gctcgccggc cgatccgcgc ccgttcccgc 3060 

cgccgggcgc cgtggtggtg gcgcccgcca ccttcaacac cgtcaacaag tgggcggccg 3120 

gtctcgccga cacgctcgcc gtcggcacgc tetgegagge ggcgggcctc ggcgtgccga 3180 

tcgccgtcct gccctgcgtg gcggacgcgc tggccgccca ccccgcgtac egggagggee 3240 

ttctccggct gcgtgggatg ggcgtccgct tcggcgagcc gtacgccggc ccgccggggg 3300 

aggaeggega ggeggaegge gcacggcccg ggttcgcctg ggagaacgee ctggacctgc 3360 

tggageggge ctgaacccgc tccccgaccc gtagggcctg tctgacactg tcagacaggc 3420 

cctaacggca ggtcagcgcc ggcccggcca gcatgccgcc ggtgtagagg tcctggcccc 3480 

gcggcagcca gtagcccagc ctggagacca ccgtggagca gtcaggcccg aeggtgaege 3540 

ggaccttcac cgtctcggga cggccgggct geagegeggt cagcgcgcag tccagggagt 3600 

acgcgagccg ggtcttcgag gtaccggccg accagegggt tgacgcagcg ggcgtcgtcc 3660 

gtggcgatcc gcaccccggt gcccgccccg ccgatgagtc cgagccgggc gctgccgtcg 3720 

ccctcgtcgc tgtcccggcg gaccgtgtag gtcagcgtgg tggtggcgtc gcgccgcagg 3780 

ffilE#2 004-3057157 



#M 2003-396828 



^-v: 4/ 



gtgtccggtc gac 3793 

<210> 2 
<211> 2329 
<212> DNA 

<213> Streptomyces sp. 

<220> 

<221> CDS 

<222> (420) . . (1604) 

<220> 

<221> CDS 

<222> (1643).. (1834) 
<400> 2 



ggatccacgg gtggccgccg cgctcgcccg ggtgaccgac cggcgtatcg gctatgtcgc 60 

cgcgctcttc gcggcgctgg gcttccccga gggcgaggcg cgggaccgcg gcctgctggc 120 

gtacaccgcc tacctcggcc acacccagct cggacatgcc gtccgacaga gcctgccggc 180 

cgaggcggca cacgaccgct atctggatgg cgtgatcgac accctcgtac ggccgcggga 240 

cggaggcgat gaagccgaac atgtcacaat ctgaacgagg ttggcggaac tgcgcgcaga 300 

acatgcccgg tatccgcggc atgaggtgag atcggcgcgg cgaaacacgg tgcgccacag 360 

cgttgccatc tcacacacga gcaactcgag ccacttgaga ctcgtacggg aggaaattc 419 



gtg 


acc 


gaa 


gee 


ate 


ccc 


tac 


ttt 


cag 


aac 


cgc acc 


tgt 


ccc 


tac 


cac 


467 


Val 


Thr 


Glu 


Ala 


He 


Pro 


Tyr 


Phe 


Gin 


Asn 


Arg Thr 


Cys 


Pro 


Tyr 


His 




1 








5 










10 








15 






ccg 


ccc 


gec 


gec 


tat 


cag 


cca 


ctg 


cgc 


ggg 


gee ggc 


ccg 


ctg 


age 


cat 


515 


Pro 


Pro 


Ala 


Ala 


Tyr 


Gin 


Pro 


Leu 


Arg 


Gly 


Ala Gly 


Pro 


Leu 


Ser 


His 










20 










25 








30 








gtc 


acg 


ttc 


tac 


gac 


ggc 


egg 


aag 


gtg 


tgg 


gcg gtc 


acc 


ggc 


cac 


ccc 


563 


Val 


Thr 


Phe 


Tyr 


Asp 


Gly 


Arg 


Lys 


Val 


Trp 


Ala Val 


Thr 


Gly 


His 


Pro 








35 










40 








45 










gag 


gca 


egg 


gcg 


ctg 


ctg 


acc 


gac 


cag 


cga 


etc tec 


gee 


gac 


egg 


cag 


611 


Glu 


Ala 


Arg 


Ala 


Leu 


Leu 


Thr 


Asp 


Gin 


Arg 


Leu Ser 


Ala 


Asp 


Arg 


Gin 






50 










55 








60 












aac 


ccg 


gee 


ttc 


ccg 


gtc 


ccc 


ttc 


gaa 


cgc 


ttc gcg 


gee 


ate 


cgc 


egg 


659 


Asn 


Pro 


Ala 


Phe 


Pro 


Val 


Pro 


Phe 


Glu 


Arg 


Phe Ala 


Ala 


He 


Arg 


Arg 




65 










70 










75 








80 




gtc 


egg 


acg 


ccg 


ctg 


ate 


ggg 


gtc 


gac 


gac 


ccg gag 


cac 


aac 


acc 


cag 


707 


Val 


Arg 


Thr 


Pro 


Leu 


He 


Gly 


Val 


Asp 


Asp 


Pro Glu 


His 


Asn 


Thr 


Gin 












85 










90 








95 






cgc 


egg 


atg 


ctg 


ate 


ccc 


age 


ttc 


age 


etc 


aag egg 


acc 


gee 


gca 


ctg 


755 


Arg 


Arg 


Met 


Leu 


He 


Pro 


Ser 


Phe 


Ser 


Leu 


Lys Arg 


Thr 


Ala 


Ala 


Leu 










100 










105 








110 








egg 


ccg 


gag 


ate 


cag 


egg 


ate 


gtc 


gac 


ggg 


ctg etc 


gac 


egg 


atg 


ctg 


803 


Arg 


Pro 


Glu 


lie 


Gin 


Arg 


He 


Val 


Asp 


Gly 


Leu Leu 


Asp 


Arg 


Met 


Leu 








115 










120 








125 










gat 


cag 


ggc 


ccg 


ccc 


acc 


gag 


ctg 


gtc 


tec 


gcg ttc 


gee 


ctg 


ccg 


gtc 


851 


Asp 


Gin 


Gly 


Pro 


Pro 


Thr 


Glu 


Leu 


Val 


Ser 


Ala Phe 


Ala 


Leu 


Pro 


Val 






130 










135 








140 












ccg 


teg 


atg 


gtg 


ate 


tgc 


gca 


ctg 


etc 


gga 


gtc tea 


tac 


gee 


gac 


cat 


899 


Pro 


Ser 


Met 


Val 


He 


Cys 


Ala 


Leu 


Leu 


Gly 


Val Ser 


Tyr 


Ala 


Asp 


His 
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1 A C 










1 C" A 

150 










155 










160 




gag 


ttc 


ttc 


gag 


gag 


gag 


tec 


cgc 


cgc 


ate 


ctg 


cgc 


ggc 


egg 


teg 


gee 


947 


Glu 


rne 


rne 


PI.. 

Glu 


Glu 


Glu 


ber 


Arg 


Arg 


He 


T 

Leu 


A — 

Arg 


A 1 

Gly 


A — 

Arg 


Ser 


Ala 












165 










1 *7A 

170 










~t ri r* 

175 






gag 


gag 


gcg 


gag 


gac 


gee 


egg 


ctg 


aag 


ctg 


gag 


gag 


tac 


ttc 


acc 


ggg 


995 


Glu 


a i .. 

Glu 


Ala 


a i 

Glu 


A _ 

Asp 


A I _ 

Ala 


Arg 


Leu 


T ___ 

Lys 


Leu 


A 1 

Glu 


A 1 

Glu 


Tyr 


Phe 


Thr 


A 1 

Gly 










1 OA 

180 










loo 










190 








ctg 


ate 


gee 


gee 


aag 


gag 


aag 


aac 


ccg 


ggc 


gac 


ggg 


ctg 


ctg 


gac 


gag 


1043 


T 

Leu 


T1 _ 

He 


Ala 


Ala 


Lys 


A 1 

Glu 


Lys 


Asn 


Pro 


A 1 

Gly 


Asp 


Gly 


Leu 


Leu 


Asp 


O 1 

Glu 








195 










AAA 

200 










AAC 

205 










ctg 


ate 


gag 


gac 


egg 


ctg 


egg 


acc 


ggc 


gcg 


etc 


acc 


cgc 


gac 


gag 


ctg 


1091 


T ~- - 

Leu 


He 


a i , „ 

Glu 


A 

Asp 


Arg 


T 

Leu 


Arg 


Thr 


A 1 

Gly 


A 1 ~ 

Ala 


Leu 


Thr 


Arg 


Asp 


A 1 

Glu 


Leu 






210 










215 










AAA 

220 












gtc 


Cgg 


etc 


gee 


atg 


ate 


ctg 


ctg 


gtg 


gee 


ggc 


cat 


gag 


acc 


acc 


gec 


1139 


Val 


Arg 


Leu 


A 1 

Ala 


Met 


T 1 ^ 

He 


T ^. . 

Leu 


Leu 


Val 


A "I 

Ala 


A 1 

Gly 


TT ' — 

His 


A 1 

Glu 


Thr 


Thr 


A 1 

Ala 




one: 

225 










AO A 

230 










235 










240 




aac 


atg 


ate 


teg 


etc 


ggc 


acc 


ttc 


acc 


ctg 


ctg 


gac 


cac 


ccc 


gag 


cag 


1187 


A . 

Asn 


Met 


T 1 

He 


Ser 


Leu 


Gly 


Thr 


Phe 


mi 

Thr 


Leu 


Leu 


Asp 


TT • 

His 


Pro 


Glu 


Gin 












245 










OCA 

250 










255 






ctg 


gcg 


cag 


etc 


aag 


gec 


gac 


gag 


ggc 


ctg 


atg 


ccg 


gee 


gee 


ate 


gag 


1235 


Leu 


Ala 


a i 

Gin 


T ~ 

Leu 


T ~ 

Lys 


A 1 

Ala 


Asp 


A 1 

Glu 


A 1 

Gly 


Leu 


Met 


Pro 


A 1 

Ala 


A 1 

Ala 


He 


A 1 

Glu 










A/* A 

260 










a/* r* 

265 










270 








gag 


ctg 


ctg 


cga 


ttc 


ctg 


tec 


ate 


gcg 


gac 


ggc 


ctg 


ctg 


egg 


gtg 


gcg 


1283 


Glu 


Leu 


T 

Leu 


Arg 


AU ~ 

Phe 


Leu 


Ser 


Tl . 

He 


A 1 

Ala 


A _ 

Asp 


A 1 

Gly 


Leu 


Leu 


Arg 


TT 1 

Val 


A 1 

Ala 








275 










no a 

280 










285 










acg 


gag 


gac 


ate 


gag 


ate 


ggc 


ggt 


cag 


gtg 


ate 


egg 


gec 


gac 


gac 


gcg 


1331 


Thr 


GlU 


Asp 


He 


A 1 

Glu 


He 


A 1 

Gly 


A 1 

Gly 


A 1 

Gin 


\7 1 

Val 


T 1 

He 


A — 

Arg 


A 1 

Ala 


Asp 


Asp 


A 1 

Ala 






AAA 

290 










OA r* 

295 










OA A 

300 












gtc 


ctg 


ttc 


ccc 


gee 


tea 


ctg 


ate 


aac 


egg 


gac 


gag 


gee 


gee 


tat 


ccg 


1379 


T7 1 

Val 


Leu 


Phe 


Pro 


A 1 

Ala 


Ser 


Leu 


He 


Asn 


Arg 


Asp 


A 1 

Glu 


A 1 

Ala 


A 1 

Ala 


Tyr 


Pro 




305 










oi o 

310 










315 










ooo 

320 




gca 


ccc 


gac 


gag 


ctg 


gac 


etc 


ggc 


cgt 


teg 


gec 


cgc 


cat 


cac 


gtg 


gcg 


1427 


A 1 

Ala 


Pro 


Asp 


a i 

Glu 


Leu 


Asp 


Leu 


A 1 

Gly 


Arg 


Ser 


A 1 

Ala 


Arg 


TT • 

His 


TT * 

His 


TT T 

Val 


A 1 

Ala 












325 










OOA 

330 










335 






tec 


ggc 


ttc 


ggg 


ate 


cac 


cag 


tgc 


ctg 


ggg 


cag 


aac 


etc 


gee 


cgc 


gcg 


1475 


c 

ber 


a i 

Gly 


Phe 


Gly 


He 


TT * 

His 


A 1 — 

Gin 


A — 

Cys 


T 

Leu 


A 1 

Gly 


Gin 


A 

Asn 


T 

Leu 


A 1 _ 

Ala 


Arg 


A 1 _ 

Ala 










O A A 

340 










O A C 

345 










or* a 

350 








gag 


atg 


gag 


ate 


gcg 


ctg 


cgc 


tea 


ctg 


ttc 


acc 


agg 


ate 


ccg 


cag 


ctg 


i r~ oo 

1523 


Glu 


Met 


a i 
Glu 


He 


A 1 _ 

Ala 


Leu 


Arg 


Ser 


Leu 


Phe 


Thr 


Arg 


He 


Pro 


A 1 

Gin 


Leu 








355 










360 










365 










egg 


etc 


gec 


gtg 


ccg 


gee 


gee 


gag 


att 


ccg 


ttc 


aag 


gac 


gga 


gac 


acc 


t r*m 

1571 


Arg 


Leu 


Ala 


Val 


Pro 


Ala 


Ala 


Glu 


lie 


Pro 


Phe 


Lys 


Asp 


Gly 


Asp 


Thr 






370 










375 










380 












ctg 


caa 


ggc 


atg 


ate 


gaa 


ctg 


ccg 


ctg 


gee 


tgg 


tag 


cagccaggac ggcaga 


1623 


Leu 


Gin 


Gly 


Met 


He 


Glu 


Leu 


Pro 


Leu 


Ala 


Trp 















385 390 395 

ccaaagaaag gggtccgga atg egg ate gcg ate gac acc gac cgc tgt ate 1675 

Met Arg He Ala He Asp Thr Asp Arg Cys He 
400 405 
ggc gec ggc cag tgt gec ctg acc gcg ccc ggg ggt ttc acc cag gat 1723 

ttliE# 2004-3057157 
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Gly Ala Gly Gin Cys Ala Leu Thr Ala Pro Gly Gly Phe Thr Gin Asp 

410 415 420 

gac gac ggt ttc agt gca ctg ctg ccc ggc egg gag gac ggc gee ggc 1771 
Asp Asp Gly Phe Ser Ala Leu Leu Pro Gly Arg Glu Asp Gly Ala Gly 

425 430 435 

gac ccg ctg gtg egg gaa gec gec cgc gec tgc ccc gtg cag gec att 1819 
Asp Pro Leu Val Arg Glu Ala Ala Arg Ala Cys Pro Val Gin Ala He 

440 445 450 

gcg gtc acc gac gat tag cagcaccccc gcggacgacc cggcagacgc gcgcggcc 1875 
Ala Val Thr Asp Asp 
455 

ccggctgaca cccggcgccc gaggcgcgcc cgagccgtcc gcccctccac ttgtccctac 1935 
ggcatccacc ccatccgcta ccgcaacacc ccttgggtga cgggcagttt cgaggacccc 1995 
ggtgtgcccg gggcgtactg gtgacegtea ccggcttcac gecgegattg cccacatagg 2055 
cgtcgtcgct cgcggcgatc aegaagegeg gtcggtgccc eggctegtaa eggtgeaega 2115 
tgcccggcag ttccacggtg aaccgccggg ccacatcggg cacccgggcc ggggccacca 2175 
acaggtgeae cagcgtcttc ctgccgttcg gcgcgacatc gtagagcttg gegaacagea 2235 
ccagcttgtc cgccgcatcc gcggaccgct gcgcccgccc ggcctgcggc gaggcaacct 2295 
tcagcgtcac cctcggcgcg cccaccacgt cgac 2329 

<210> 3 
<211> 1860 
<212> DNA 

<213> Unknown (A-156080 

<220> 

<221> CDS 

<222> (172).. (1383) 

<220> 

<221> CDS 

<222> (1399) .. (1593) 
<400> 3 

eggggategt acgccgtacc gtttegggge aaccgaatta egatgeggaa tggatggttc 60 
ccagccagat cccgcaggta gecgatctgg ccgaacttga tgtcgtgcac tggatgeetc 120 
gggcatctaa tgaagategg cacgacgcat ccttcgtctg cgaggtctcc c atg aca 177 

Met Thr 
1 

gac acg aca gac ctg acc gag ctg tea gat ccc gtc tec ttc ccc cag 225 
Asp Thr Thr Asp Leu Thr Glu Leu Ser Asp Pro Val Ser Phe Pro Gin 

5 10 15 

gac egg age tgc ccc tac cac ccg ccc acc ggg tac gac ccg ctg cgc 273 
Asp Arg Ser Cys Pro Tyr His Pro Pro Thr Gly Tyr Asp Pro Leu Arg 

20 25 30 

acc gaa egg ccg ccc gec cgc ate egg etc tac gac ggc cgc ccc gec 321 
Thr Glu Arg Pro Pro Ala Arg He Arg Leu Tyr Asp Gly Arg Pro Ala 
35 40 45 50 

tgg etc gtc acc ggc cac gec gtc gec cgt gac ctg ctg gtc gac ccc 369 
Trp Leu Val Thr Gly His Ala Val Ala Arg Asp Leu Leu Val Asp Pro 

55 60 65 

cgc ctg tec acg gac cgc acc cgc teg ggc ttc ccg gee aca act ccc 417 
Arg Leu Ser Thr Asp Arg Thr Arg Ser Gly Phe Pro Ala Thr Thr Pro 

ffilE# 2004-3057157 
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70 






75 




80 




cgc 


ttc 


gcc 


see 


gtc 


cgc gac cgc 


aag 


ccg gcg etc 


etc ssc gtc sac 


465 


Arg 


Phe 


Ala 


Ala 


Val 


Arg Asd Arg 


Lys 


Pro Ala Leu 


Leu Gly Val Asp 








85 






90 






95 




gac 


ccc 


aag 


cac 


cgc 


acc cas ess 

»*vv/ v^u.^ v^£j£j 


tgg 


atg atg ate 


ccg age ttc acc 


513 


Asp 


Pro 


Lys 


His 


Arg 


Thr Gin Arg 


Trp 


Met Met He 


Pro Ser Phe Thr 






100 








105 




110 






etc 


agg 


CSC 


gcc 


acc 


gag etc agg 


ccg 


cgc ate cag 


gag ate gtc gac 


561 


Leu 


Are 


Arg 


Ala 


Thr 


Glu Leu Arg 


Pro 


Arg He Gin 


Glu He Val Asp 




115 










120 




125 


130 




gaa 


ctg 


ctg 


sac 


gtcr 


ate? ate gcc 


cag 


gga ccc ccg 


sec eac etc sts 


609 


GhrLeu 


Leu 


Asd 


Val 


Met He Ala 


Gin 


Gly Pro Pro 


Ala Asp Leu Val 












135 






140 


145 




cgt 


tec 


ttc 


gcg 


ctg 


CCff fft2 CCff 


tec 


atg gtg ate 


tgc gcc ctg etc 


657 


Arg 


Ser 


Phe 


Ala 


Leu 


Pro Val Pro 


Ser 


Met Val He 


Cys Ala Leu Leu 










150 






155 




160 




ggc 


gtg 


ccc 


tac 


gcc 


gac cac gag 

^5^^ 


ttc 


ttc gag gac 


cag tec agg egg 


705 


Gly 


Val 


Pro 


Tyr 


Ala 


Asp His Glu 


Phe 


Phe Glu Asp 


Gin Ser Arg Arg 








165 






170 






175 




ctg 


ctg 


cgc 


gga 


ccg 


gcg gcc gag 


gac 


acg cag gac 


gcc egg gac egg 


753 


Leu 


Leu 


Arg 


Gly 


Pro 


Ala Ala Glu 


Asp 


Thr Gin Asp 


Ala Arg Asp Arg 






180 








185 




190 






etc 


gcc 


gcg 


tac 


ctg 


gag gac ctg 


ate 


gac gag aag 


egg cgc egg ccc 


801 


Leu 


A 1 

Ala 


Ala 


Tyr 

x jr x 


Leu 


Glu Asd Leu 


He 


Asp Glu Lys 


Arg Arg Arg Pro 




195 










200 




205 


210 




ggt 


gac 


££C 


Ctff 


cter 


cac craa etc 


gtc 


cag cag cgt 


ctg aac saa 2trc 


849 


Gly 


Asp 


Gly 


Leu 


Leu 


Asp Glu Leu 


Val 


Gin Gin Arg 


Leu Asn Glu Gly 












215 






220 


225 




gag 


etc 


eac 




crag 


gaa ctg acc 


gcg 


ctg gcg atg 


ate ctg ctg gtc 


897 


Glu 


Leu 


Asp 


Arg 


Glu 


Glu Leu Thr 


Ala 


Leu Ala Met 


lie Leu Leu Val 










230 






235 




240 




gcg 


ggc 


cac 


gag 


acc 


acc gcc aac 


atg 


ate tec ctg 


ggc acc tac acg 


945 


Ala 


r\ i 

Gly 


His 


Glu 


Thr 


Thr Ala Asn 

A 111 i * 1 M> 1 Iwlx 


Met 


He Ser Leu 


Gly Thr Tyr Thr 








245 






250 






255 




etc 


ctg 


Ctff 


cac 


ccc 


gaa cerer ctg 


acc 


gag ctg cgc 


gcc gac ccc gcg 


993 


Leu 


Leu 


Leu 


His 


Pro 


Glu Arg Leu 

XJ A. VA 1 A A, AWXpS %A 


Thr 


Glu Leu Arg 


Ala Asp Pro Ala 






260 








265 




270 






ctg 


ctg 


ccg 


crcc 


gcc 


gtc gag gaa 


ctg 


atg egg atg 


ctg tec ate gcg 


1041 


Leu 


Leu 


Pro 


Ala 


Ala 


Val Glu Glu 


Leu 


Met Arg Met 


Leu Ser lie Ala 




275 










280 




285 


290 




gac 


gga 


ctg 


Ctff 


egg 


caer sec acc 


gag 


gac ate gag 


ate gcc ggg acc 


1089 


Asp 


Gly 


Leu 


Leu 


Arg 


Gin Ala Thr 

Vp^ A> A A A A A. A AAA 


Glu 


Asp He Glu 


He Ala Gly Thr 












295 






300 


305 




acc 


ate 


agg 


gcc 


ggg 


gac ggc gtg 


gtc 


ttc tec acc 


tct gtc ate aac 


1137 


Thr 


He 


Arg 


Ala 


Gly 


Aso Glv Val 

A AViM X^ A- J ¥ Wfc A 


Val 


Phe Ser Thr 


Ser Val He Asn 










310 






315 




320 




cgc 


gac 


gag 


gac 


gtc 


tac ccg gcc 

Mv v vH C> X-* X^ 


ccc 


gac acc etc 


gac ttc cac cgc 


1185 


Arg 


Asp 


Glu 


Asp 


Val 


Tyr Pro Ala 


Pro 


Asp Thr Leu 


Asp Phe His Arg 








325 






330 






335 




teg 


acc 


cgc 


cac 


cac 


gtc gcc ttc 


ggt 


ttc gga ate 


cac cag tgc etc 


1233 
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Ser 


Thr 


Arg 


Hi rx 

nlS 


His 


Val Ala Phe 


Gly rhe 


Gly 


He His Gin Lys 


Leu 






340 








OA C 

345 






OCA 

350 






ggc 


cag 


aac 


etc 


gee 


cgc acc gaa 


etg gag 


ate 


gee etg cgc acg 


etc 


1281 


Gly 


Gin 


Asn 


Leu 


Ala 


Arg Thr Glu 


Leu Glu 


T 1 

He 


Ala Leu Arg Thr 


Leu 




OFF 

355 










360 




365 




370 




etc 


gaa 


egg 


etg 


ccc 


acg etc egg 


etc gee 


gee 


cca ccg gag gaa 


ate 


1329 


T _ 

Leu 


Glu 


Arg 


Leu 


Pro 


Thr Leu Arg 


T A 1 - 

Leu Ala 


A 1 

Ala 


Pro Pro Glu Glu 


T 1 — 

lie 












375 




380 




385 






ccc 


ttc 


aaa 


ccc 


ggc 


gac acc ate 


cag ggg 


atg 


etg gaa etc ccc 


gtc 


1377 


Pro 


Phe 


Lys 


Pro 


Gly 


Asp Thr He 


Gin Gly 


Met 


Leu Glu Leu Pro 


Val 










390 






395 




400 






age 


tgg 


taa 


gaggctgecg tc atg cat ate gag ate gac aag gac cgc tgc 


1428 



Ser Trp Met His He Glu He Asp Lys Asp Arg Cys 



405 410 



ate 


ggc 


gee 


gga 


cag 


tgc 


gee etg acc gee ccg ggt gtg ttc acc cag 


1476 


He 


Gly 


Ala 


Gly 


Gin 
420 


Cys 


Ala Leu Thr Ala Pro Gly Val Phe Thr Gin 
425 430 




gac 


gac 


gac 


ggc 


ttc 


agt 


gac etg ttg ccc ggc egg gag gac ggc gee 


1524 


Asp 


Asp 


Asp 


Gly 


Phe 


Ser 


Asp Leu Leu Pro Gly Arg Glu Asp Gly Ala 




415 








435 




440 445 




ggc 


gac 


ccg 


atg 


gtc 


egg 


gag gee gee agg gee tgc ccc gtg agt gee 


1572 


Gly 


Asp 


Pro 


Met 
450 


Val 


Arg 


Glu Ala Ala Arg Ala Cys Pro Val Ser Ala 
455 460 




ate 


acg 


etg 


tec 


gag 


gac 


ggg tag ggggecgage cgcgccgccc gccggtccgc 


1626 


He 


Thr 


Leu 
465 


Ser 


Glu 


Asp 


Gly 





tgccgcggcg ccgtgccgac gcggcggccg gccggcccgt ccggtgcccg tcgcgtcgcc 1686 

ccgtggcccc ggeggegget gattgactag ggttcccggg tgagegaaca ggcccagaag 1746 

ccctccgggg cgccgcccgc gaaagacacc gggaeggege ccgggaaacc ccttcctcta 1806 

cgtcgtcgtc tgcgccgccg gcatcgccga aggegtcage aagctgatca cege 1860 

<210> 4 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5Dm-3F Primer 

<400> 4 

ttcgcsctsc csgtcccstc satggtsat 29 

<210> 5 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 

ffiil# 2004-3057157 
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<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5Dm-3R Primer 

<400> 5 

gttgatsays gasgtsgaga a 21 

<210> 6 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 6PIN-2F Primer 

<400> 6 

gctgcgcctg gccctggagg acatcgagat 30 

<210> 7 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 6PIN-2R Primer 

<400> 7 

ctgttcctcg aagaactcgt ggtcggcgta 30 

<210> 8 

<211> 30 
<212> . DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-NdeF Primer 

<400> 8 

gcccccatat gacggaactg acggacatca 30 

<210> 9 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

miE# 2004-3057157 



#M 2003-396828 



^-v! 10/ 



<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-SpeR Primer 

<400> 9 

gggccactag tcagccggcc ggttcggtca 30 

<210> 10 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-BglF Primer 

<400> 10 

cgcatagatc ttcacccgag cgggtgatca 30 

<210> 11 

<211> 30 

' <212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : DM-BglR Primer 

<400> 11 

tcccgagatc ttgaaggtcc gcgtcaccgt 30 

<210> 12 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5D-1R Primer 

<400> 12 

aggtgcccag cgagatcatg tt 22 

<210> 13 

<211> 30 

HJBE# 2004-3057157 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 7PIN-2F Primer 

<400> - 13. 

ccatgatcct gctggtggcc ggccatgaga 30 

<210> 14 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 07-NdeF Primer 

<400> 14 

gccccatatg accgaagcca tcccctactt 30 

<210> 15 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 07-SpeR Primer 

<400> 15 

gccactagtg ctaatcgtcg gtgaccgcaa 30 

<210> 16 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5Dm-2R Primer 

<400> 16 

ctggatsgtg tcsccsggyt t 21 
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<210> 
<211> 
<212> 
<213> 



17 
30 
DNA 



Artificial Sequence 



<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : 5PIN-2F Primer 

<400> 17 

cggaatccac cagtgcctcg gccagaacct 30 

<210> 18 

<211> 30 
<212> . DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : tpm-NdeF Primer 

<400> 18 

ggccccatat gacagacacg acagacctga 30 

<210> 19 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> STRANDNESS : single 
<220> 

<223> TOPOLOGY : linear 
<220> 

<223> Description of Artificial Sequence : tpm-SpeR Primer 

<400> 19 

gcgcgactag tccccctacc cgtcctcgga 30 
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